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directed to colon cancer antigens and recombinant and synthetic methods for producing the same. Also provided are diagnostic methods for 
diagnosing and treating, preventing and/or prognosing disorders related to the colon, including colon cancer, and therapeutic methods for 
treating such disorders. The invention further relates to screening methods for identifying agonists and antagonists of colon cancer antigens 
of the invention. The present invention further relates to methods and/or compositions for inhibiting the production and/or function of the 
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Human Colon Cancer Associated 
Gene Sequences and Polypeptides 



Field of the Invention 

This invention relates to newly identified colon or colon cancer related 
polynucleotides and the polypeptides encoded by these polynucleotides herein 
collectively known as "colon cancer antigens/' and to the complete gene sequences 
associated therewith and to the expression products thereof, as well as the use of such 
colon cancer antigens for detection, prevention and treatment of disorders of the 
colon, particularly the presence of colon cancer. This invention relates to the colon 
cancer antigens as well as vectors, host cells, antibodies directed to colon cancer 
antigens and recombinant and synthetic methods for producing the same. Also 
provided are diagnostic methods for diagnosing and treating, preventing and/or 
prognosing disorders related to the colon, including colon cancer, and therapeutic 
methods for treating such disorders. The invention further relates to screening 
methods for identifying agonists and antagonists of colon cancer antigens of the 
invention. The present invention further relates to methods and/or compositions for 
inhibiting the production and/or function of the polypeptides of the present invention. 

Background of the Invention 

Colorectal cancers are among the most common cancers in men and women in 
the U.S. and are one of the leading causes of death. Other than surgical resection no 
other systemic or adjuvant therapy is available. Vogelstein and colleagues have 
described the sequence of genetic events that appear to be associated with the 
multistep process of colon cancer development in humans (Trends Genet 9(4): 138-41 
(1993)). An understanding of the molecular genetics of carcinogenesis, however, has 
not led to preventative or therapeutic measures. It can be expected that advances in 
molecular genetics will lead to better risk assessment and early diagnosis but 
colorectal cancers will remain a deadly disease for a majority of patients due to the 



WO 00/55351 



PCT7US00/05883 



2 

lack of an adjuvant therapy. Adjuvant or systemic treatments are likely to arise from a 
better understanding of the autocrine factors responsible for the continued 
proliferation of cancer cells. 

Colorectal carcinoma is a malignant neoplastic disease. There is a high 
incidence of colorectal carcinoma in the Western world, particularly in the United 
States. Tumors of this type often metastasize through lymphatic and vascular 
channels. Many patients with colorectal carcinoma eventually die from this disease. In 
fact it is estimated that 62,000 persons in the United States alone die of colorectal 
carcinoma annually. 

At the present time the only systemic treatment available for colon cancer is 
chemotherapy. However, chemotherapy has not proven to be very effective for the 
treatment of colon cancers for several reasons, the most important of which is the fact 
that colon cancers express high levels of the MDR gene (that codes for multi-drug 
resistance gene products). The MDR gene products actively transport the toxic 
substances out of the cell before the chemotherapeutic agents can damage the DNA 
machinery of the cell. These toxic substances harm the normal cell populations more 
than they harm the colon cancer cells for the above reasons. 

There is no effective systemic treatment for treating colon cancers other than 
surgically removing the cancers. In the case of several other cancers, including breast 
cancers, the knowledge of growth promoting factors (such as EGF, estradiol, IGF-1 1) 
that appear to be expressed or effect the growth of the cancer cells, has been translated 
for treatment purposes. But in the case of colon cancers this knowledge has not been 
applied and therefore the treatment outcome for colon cancers remains bleak. 

There is a need, therefore, for identification and characterization of such 
factors that modulate activation and differentiation of colon cells, both normally and 
in disease states. In particular, there is a need to isolate and characterize additional 
molecules that mediate apoptosis, DNA repair, tumor-mediated angiogenesis, genetic 
imprinting, immune responses to tumors and tumor antigens and. among other things, 
that can play a role in detecting, preventing, ameliorating or correcting dysfunctions 
or diseases of the colon. 
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Summary of the Invention 

The present invention includes isolated nucleic acid molecules comprising, or 
alternatively, consisting of, a colon and/or colon cancer associated polynucleotide 
sequence disclosed in the sequence listing (as SEQ ID Nos:l to 773) and/or contained 
in a human cDNA clone described in Tables I. 2 and 5 and deposited with the 
American Type Culture Collection ("ATCC"). Fragments, variant, and derivatives of 
these nucleic acid molecules are also encompassed by the invention. The present 
invention also includes isolated nucleic acid molecules comprising, or alternatively 
consisting of, a polynucleotide encoding a colon or colon cancer polypeptide. The 
present invention further includes colon and/or colon cancer polypeptides encoded by 
these polynucleotides. Further provided for are amino acid sequences comprising, or 
alternatively consisting of. colon and/or colon cancer polypeptides as disclosed in the 
sequence listing (as SEQ ID Nos: 774 to 1546) and/or encoded by a human cDNA 
clone described in Tables 1. 2 and 5 and deposited with the ATCC. Antibodies that 
bind these polypeptides are also encompassed by the invention. Polypeptide 
fragments, variants, and derivatives of these amino acid sequences are also 
encompassed by the invention as are polynucleotides encoding these polypeptides 
and antibodies that bind these polypeptides. Also provided are diagnostic methods for 
diagnosing and treating, preventing, and/or prognosing disorders related to the colon, 
including colon cancer, and therapeutic methods for treating such disorders. The 
invention further relates to screening methods for identifying agonists and antagonists 
of colon cancer antigens of the invention. 

Detailed Description 

Tables 

Table 1 summarizes some of the colon cancer antigens encompassed by the 
invention (including contig sequences (SEQ ID NO:X) and the cDNA clone related 
to the contig sequence) and further summarizes certain characteristics of the colon 
cancer polynucleotides and the polypeptides encoded thereby. The first column shows 
the "SEQ ID NO:" for each of the 773 colon cancer antigen polynucleotide sequences 
of the invention. The second column provides a unique "Sequence/Contig ID" 
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identification for each colon and/or colon cancer associated sequence. The third 
column, "Gene Name/' and the fourth column, "Overlap, " provide a putative 
identification of the gene based on the sequence similarity of its translation product to 
an amino acid sequence found in a publicly accessible gene database and the database 
accession no. for the database sequence having similarity, respectively. The fifth and 
sixth columns provide the location (nucleotide position nos. within the contig), "Start" 
and "End", in the polynucleotide sequence "SEQ ID NO:X" that delineate the 
preferred ORF shown in the sequence listing as SEQ ID NO:Y. The seventh and 
eighth columns provide the "% Identity" (percent identity) and "% Similarity" 
(percent similarity), respectively, observed between the aligned sequence segments of 
the translation product of SEQ ID NO:X and the database sequence. The ninth column 
provides a unique "Clone ID" for a cDNA clone related to each contig sequence. 

Table 2 summarizes ATCC Deposits, Deposit dates, and ATCC designation 
numbers of deposits made with the ATCC in connection with the present application. 

Table 3 indicates public ESTs, of which at least one, two, three, four, five, 
ten, fifteen or more of any one or more of these public EST sequences are optionally 
excluded from certain embodiments of the invention. 

Table 4 lists residues comprising antigenic epitopes of antigenic epitope- 
bearing fragments present in most of the colon or colon cancer associated 
polynucleotides described in Table 1 as predicted by the inventors using the algorithm 
of Jameson and Wolf, (1988) Comp. Appl. Biosci. 4:181-186. The Jameson- Wolf 
antigenic analysis was performed using the computer program PROTEAN (Version 
3.11 for the Power Macintosh, DNASTAR, Inc., 1228 South Park Street Madison, 
WI). Colon and colon cancer associated polypeptides shown in Table 1 may possess 
one or more antigenic epitopes comprising residues described in Table 4. It will be 
appreciated that depending on the analytical criteria used to predict antigenic 
determinants, the exact address of the determinant may vary slightly. The residues and 
locations shown in Table 4 correspond to the amino acid sequences for most colon 
and colon cancer associated polypeptide sequence shown in the Sequence Listing. 

Table 5 shows the cDNA libraries sequenced, and ATCC designation numbers 
and vector information relating to these cDNA libraries. 
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Definitions 

The following definitions are provided to facilitate understanding of certain 
terms used throughout this specification. 

In the present invention, "isolated" refers to material removed from its original 
environment (e.g., the natural environment if it is naturally occurring), and thus is 
altered "by the hand of man" from its natural state. For example, an isolated 
polynucleotide could be part of a vector or a composition of matter, or could be 
contained within a cell, and still be "isolated" because that vector, composition of 
matter, or particular cell is not the original environment of the polynucleotide. The 
term "isolated" does not refer to genomic or cDNA libraries, whole cell total or 
mRNA preparations, genomic DNA preparations (including those separated by 
electrophoresis and transferred onto blots), sheared whole cell genomic DNA 
preparations or other compositions where the art demonstrates no distinguishing 
features of the polynucleotide/sequences of the present invention. 

As used herein, a "polynucleotide" refers to a molecule having a nucleic acid 
sequence contained in SEQ ID NO:X (as described in column 1 of Table 1) or the 
related cDNA clone (as described in column 9 of Table 1 and contained within a 
library deposited with the ATCC). For example, the polynucleotide can contain the 
nucleotide sequence of the full length cDNA sequence, including the 5* and 3' 
untranslated sequences, the coding region, as well as fragments, epitopes, domains, 
and variants of the nucleic acid sequence. Moreover, as used herein, a "polypeptide" 
refers to a molecule having an amino acid sequence encoded by a polynucleotide of 
the invention as broadly defined (obviously excluding poly-Phenylalanine or poly- 
Lysine peptide sequences which result from translation of a polyA tail of a sequence 
corresponding to a cDNA). 

In the present invention, "SEQ ID NO.X" was often generated by overlapping 
sequences contained in multiple clones (contig analysis). A representative clone 
containing all or most of the sequence for SEQ ID NO:X is deposited at Human 
Genome Sciences. Inc. (HGS) in a catalogued and archived library. As shown in 
column 9 of Table 1, each clone is identified by a cDNA Clone ID. Each Clone ID is 
unique to an individual clone and the Clone ID is all the information needed to 
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retrieve a given clone from the HGS library. In addition to the individual cDNA 
clone deposits, most .of the cDNA libraries from which the clones were derived were 
deposited at the American Type Culture Collection (hereinafter "ATCC"). Table 5 
provides a list of the deposited cDNA libraries. One can use the Clone ID to 
determine the library source by reference to Tables 2 and 5. Table 5 lists the 
deposited cDNA libraries by name and links each library to an ATCC Deposit. 
Library names contain four characters, for example, "HTWE." The name of a cDNA 
clone ("Clone ID") isolated from that library begins with the same four characters, for 
example "HTWEP07". As mentioned below, Table 1 correlates the Clone ID names 
with SEQ ID NOs. Thus, starting with a SEQ ID NO. one can use Tables 1. 2 and 5 
to determine the corresponding Clone ID. from which library it came and in which 
ATCC deposit the library is contained. Furthermore, it is possible to retrieve a given 
cDNA clone from the source library by techniques known in the art and described 
elsewhere herein. The ATCC is located at 10801 University Boulevard, Manassas, 
Virginia 201 10-2209, USA. The ATCC deposits were made persuant to the terms of 
the Budapest Treaty on the international recognition of the deposit of microorganisms 
for the purposes of patent procedure. 

A "polynucleotide" of the present invention also includes those 
polynucleotides capable of hybridizing, under stringent hybridization conditions, to 
sequences contained in SEQ ID NO:X, or the complement thereof (e.g., the 
complement of any one, two, three, four, or more of the polynucleotide fragments 
described herein), and/or sequences contained in the related cDNA clone within a 
library deposited with the ATCC. "Stringent hybridization conditions" refers to an 
overnight incubation at 42 degree C in a solution comprising 50% formamide, 5x SSC 
(750 mM NaCl, 75 mM trisodium citrate), 50 mM sodium phosphate (pH 7.6), 5x 
Denhardt's solution, 10% dextran sulfate, and 20 )ig/ml denatured, sheared salmon 
sperm DNA, followed by washing the filters in 0.1 x SSC at about 65 degree C. 

Also included within "polynucleotides" of the present invention are nucleic 
acid molecules that hybridize to the polynucleotides of the present invention at lower 
stringency hybridization conditions. Changes in the stringency of hybridization and 
signal detection are primarily accomplished through the manipulation of formamide 
concentration (lower percentages of formamide result in lowered stringency); salt 



WO 00/55351 



PCT/US00/05883 



conditions, or temperature. For example, lower stringency conditions include an 
overnight incubation at 37 degree C in a solution comprising 6X SSPE (20X SSPE = 
3M NaCl; 0.2M NaH 2 P0 4 ; 0.02M EDTA, pH 7.4), 0.5% SDS, 30% formamide. 100 
ug/ml salmon sperm blocking DNA; followed by washes at 50 degree C with 
5 1XSSPE, 0.1% SDS. In addition, to achieve even lower stringency, washes 
performed following stringent hybridization can be done at higher salt concentrations 
(e.g. 5X SSC). 

Note that variations in the above conditions may be accomplished through the 
inclusion and/or substitution of alternate blocking reagents used to suppress 
10 background in hybridization experiments. Typical blocking reagents include 
Denhardt's reagent. BLOTTO, heparin, denatured salmon sperm DNA. and 
commercially available proprietary formulations. The inclusion of specific blocking 
reagents may require modification of the hybridization conditions described above, 
due to problems with compatibility. 
15 Of course, a polynucleotide which hybridizes only to poiyA+ sequences (such 

as any 3' terminal polyA+ tract of a cDNA shown in the sequence listing), or to a 
complementary stretch of T (or U) residues, would not be included in the definition of 
"polynucleotide," since such a polynucleotide would hybridize to any nucleic acid 
molecule containing a poly (A) stretch or the complement thereof (e.g., practically 

20 any double-stranded cDNA clone generated using oligo dT as a primer). 

The polynucleotides of the present invention can be composed of any 
polyribonucleotide or polydeoxribonucleotide, which may be unmodified RNA or 
DNA or modified RNA or DNA. For example, polynucleotides can be composed of 
single- and double-stranded DNA, DNA that is a mixture of single- and double- 

25 stranded regions, single- and double-stranded RNA, and RNA that is mixture of 
single- and double-stranded regions, hybrid molecules comprising DNA and RNA 
that may be single-stranded or, more typically, double-stranded or a mixture of single- 
and double-stranded regions. In addition, the polynucleotide can be composed of 
triple-stranded regions comprising RNA or DNA or both RNA and DNA. A 

30 polynucleotide may also contain one or more modified bases or DNA or RNA 
backbones modified for stability or for other reasons. "Modified" bases include, for 
example, tritylated bases and unusual bases such as inosine. A variety of 
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modifications can be made to DNA and RNA: thus, "polynucleotide" embraces 
chemically, enzymatically, or metabolically modified forms. 

In specific embodiments, the polynucleotides of the invention are at least 15, 
at least 30, at least 50. at least 100, at least 125, at least 500, or at least 1000 
continuous nucleotides but are less than or equal to 300 kb. 200 kb, 100 kb, 50 kb, 15 
kb, 10 kb, 7.5kb, 5 kb, 2.5 kb, 2.0 kb, or 1 kb, in length. In a further embodiment, 
polynucleotides of the invention comprise a portion of the coding sequences, as 
disclosed herein, but do not comprise all or a portion of any intron. In another 
embodiment, the polynucleotides comprising coding sequences do not contain coding 
sequences of a genomic flanking gene (i.e., 5' or 3' to the gene of interest in the 
genome). In other embodiments, the polynucleotides of the invention do not contain 
the coding sequence of more than 1000, 500, 250, 100. 50, 25, 20, 15, 10, 5, 4, 3, 2, or 
1 genomic flanking gene(s). 

"SEQ ID NO:X" refers to a colon cancer antigen polynucleotide sequence 
described in Table 1. SEQ ID NO:X is identified by an integer specified in column 1 
of Table 1. The polypeptide sequence SEQ ID NO:Y is a translated open reading 
frame (ORF) encoded by polynucleotide SEQ ID NO:X. There are 773 colon cancer 
antigen polynucleotide sequences described in Table 1 and shown in the sequence 
listing (SEQ ID NO: 1 through SEQ ID NO:773). Likewise there are 773 polypeptide 
sequences shown in the sequence listing, one polypeptide sequence for each of the 
polynucleotide sequences (SEQ ID NO:774 through SEQ ID NO: 1546). The 
polynucleotide sequences are shown in the sequence listing immediately followed by 
all of the polypeptide sequences. Thus, a polypeptide sequence corresponding to 
polynucleotide sequence SEQ ID NO: 1 is the first polypeptide sequence shown in the 
sequence listing. The second polypeptide sequence corresponds to the polynucleotide 
sequence shown as SEQ ID NO:2, and so on. In otherwords, since there are 773 
polynucleotide sequences, for any polynucleotide sequence SEQ ID NO:X, a 
corresponding polypeptide SEQ ID NO:Y can be determined by the formula X + 773 
= Y. In addition, any of the unique "Sequence/Contig ID" defined in column two of 
Table 1. can be linked to the corresponding polypeptide SEQ ID NO:Y by reference 
to Table 4. 
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The polypeptides of the present invention can be composed of amino acids 
joined to each other by peptide bonds or modified peptide bonds, i.e., peptide 
isosteres. and may contain amino acids other than the 20 gene-encoded amino acids. 
The polypeptides may be modified by either natural processes, such as 
posttranslational processing, or by chemical modification techniques which are well 
known in the art. Such modifications are well described in basic texts and in more 
detailed monographs, as well as in a voluminous research literature. Modifications 
can occur anywhere in a polypeptide, including the peptide backbone, the amino acid 
side-chains and the amino or carboxyl termini. It will be appreciated that the same 
type of modification may be present in the same or varying degrees at several sites in 
a given polypeptide. Also, a given polypeptide may contain many types of 
modifications. Polypeptides may be branched, for example, as a result of 
ubiquitination, and they may be cyclic, with or without branching. Cyclic, branched, 
and branched cyclic polypeptides may result from posttranslation natural processes or 
may be made by synthetic methods. Modifications include acetylation, acylation, 
ADP-ribosyiation, amidation, covalent attachment of flavin, covalent attachment of a 
heme moiety, covalent attachment of a nucleotide or nucleotide derivative, covalent 
attachment of a lipid or lipid derivative, covalent attachment of phosphotidylinositol, 
cross-linking, cyclization, disulfide bond formation, demethylation, formation of 
covalent cross-links, formation of cysteine, formation of pyroglutamate, formylation, 
gamma-carboxylation, glycosylation, GPI anchor formation, hydroxylation. 
iodination. methylation, myristoylation, oxidation, pegylation, proteolytic processing, 
phosphorylation, prenylation, racemization, selenoyiation, sulfation, transfer-RNA 
mediated addition of amino acids to proteins such as arginylation, and ubiquitination. 
(See, for instance, PROTEINS - STRUCTURE AND MOLECULAR PROPERTIES, 
2nd Ed.. T. E. Creighton, W. H. Freeman and Company, New York (1993); 
POSTTRANSLATIONAL COVALENT MODIFICATION OF PROTEINS, B. C. 
Johnson, Ed., Academic Press, New York, pgs. 1-12 (1983); Seifter et al., Meth 
Enzymol 182:626-646 (1990); Rattan et al., Ann NY Acad Sci 663:48-62 (1992).) 

The colon and colon cancer polypeptides of the invention can be prepared in 
any suitable manner. Such polypeptides include isolated naturally occurring 
polypeptides, recombinantly produced polypeptides, synthetically produced 
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polypeptides, or polypeptides produced by a combination of these methods. Means 
for preparing such polypeptides are well understood in the art. 

The polypeptides may be in the form of the secreted protein, including the 
mature form, or may be a part of a larger protein, such as a fusion protein (see below). 
5 It is often advantageous to include an additional amino acid sequence which contains 
secretory or leader sequences, pro-sequences, sequences which aid in purification, 
such as multiple histidine residues, or an additional sequence for stability during 
recombinant production. 

The colon and colon cancer polypeptides of the present invention are 
10 preferably provided in an isolated form, and preferably are substantially purified. A 
recombinantly produced version of a polypeptide, including the secreted polypeptide, 
can be substantially purified using techniques described herein or otherwise known in 
the an. such as. for example, by the one-step method described in Smith and Johnson, 
Gene 67:31-40 (1988). Polypeptides of the invention also can be purified from 
15 natural, synthetic or recombinant sources using techniques described herein or 
otherwise known in the art, such as, for example, antibodies of the invention raised 
against the polypeptides of the present invention in methods which are well known in 
the art. 

By a polypeptide demonstrating a Afunctional activity" is meant, a polypeptide 
20 capable of displaying one or more known functional activities associated with a full- 
length (complete) protein of the invention. Such functional activities include, but are 
not limited to, biological activity, antigenicity [ability to bind (or compete with a 
polypeptide for binding) to an anti-polypeptide antibody], immunogenicity (ability to 
generate antibody which binds to a specific polypeptide of the invention), ability to 
25 form multimers with polypeptides of the invention, and ability to bind to a receptor or 
ligand for a polypeptide. 

"A polypeptide having functional activity" refers to polypeptides exhibiting 
activity similar, but not necessarily identical to, an activity of a polypeptide of the 
present invention, including mature forms, as measured in a particular assay, such as, 
30 for example, a biological assay, with or without dose dependency. In the case where 
dose dependency does exist, it need not be identical to that of the polypeptide, but 
rather substantially similar to the dose-dependence in a given activity as compared to 
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the polypeptide of the present invention (i.e., the candidate polypeptide will exhibit 
greater activity or not more than about 25-fold less and, preferably, not more than 
about tenfold less activity, and most preferably, not more than about three-fold less 
activity relative to the polypeptide of the present invention). 

The functional activity of the colon cancer antigen polypeptides, and 
fragments, variants derivatives, and analogs thereof, can be assayed by various 
methods. 

For example, in one embodiment where one is assaying for the ability to bind 
or compete with full-length polypeptide of the present invention for binding to an 
antibody to the full length polypeptide antibody, various immunoassays known in the 
art can be used, including but not limited to, competitive and non-competitive assav 
systems using techniques such as radioimmunoassays, ELISA (enzyme linked 
immunosorbent assay), "sandwich" immunoassays, immunoradiometric assays, gel 
diffusion precipitation reactions, immunodiffusion assays, in situ immunoassays 
(using colloidal gold, enzyme or radioisotope labels, for example), western blots, 
precipitation reactions, agglutination assays (e.g., gel agglutination assays, 
hemagglutination assays), complement fixation assays, immunofluorescence assays, 
protein A assays, and immunoelectrophoresis assays, etc. In one embodiment, 
antibody binding is detected by detecting a label on the primary antibody. In another 
embodiment, the primary antibody is detected by detecting binding of a secondary 
antibody or reagent to the primary antibody. In a further embodiment, the secondary 
antibody is labeled. Many means are known in the art for detecting binding in an 
immunoassay and are within the scope of the present invention. 

In another embodiment, where a ligand is identified, or the ability of a 
polypeptide fragment, variant or derivative of the invention to multimerize is being 
evaluated, binding can be assayed, e.g., by means well-known in the art, such as, for 
example, reducing and non-reducing gel chromatography, protein affinity 
chromatography, and. affinity blotting. See generally, Phizicky, E., et al. ; Microbiol. 
Rev. 59:94-123 (1995). In another embodiment, physiological correlates polypeptide 
of the present invention binding to its substrates (signal transduction) can be assayed. 

In addition, assays described herein (see Examples) and otherwise known in 
the art may routinely be applied to measure the ability of polypeptides of the present 
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invention and fragments, variants derivatives and analogs thereof to elicit polypeptide 
related biological activity (either in vitro or in vivo). Other methods will be known to 
the skilled artisan and are within the scope of the invention. 

5 

Colon and Colon Cancer Associated Polynucleotides and Polypeptides of the 
Invention 

It has been discovered herein that the polynucleotides described in Table 1 are 
expressed at significantly enhanced levels in human colon and/or colon cancer tissues. 

10 Accordingly, such polynucleotides, polypeptides encoded by such polynucleotides, 
and antibodies specific for such polypeptides find use in the prediction, diagnosis, 
prevention and treatment of colon related disorders, including colon cancer as more 
fully described below. 

Table I summarizes some of the polynucleotides encompassed by the 

15 invention (including contig sequences (SEQ ID NO:X) and the related cDNA clones) 
and further summarizes certain characteristics of these colon and/or colon cancer 
associated polynucleotides and the polypeptides encoded thereby. 
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The first column of Table 1 shows the "SEQ ID NO:" for each of the 773 colon 
cancer antigen polynucleotide sequences of the invention. 

The second column in Table 1, provides a unique "Sequence/Contig ID" identification 
for each colon and/or colon cancer associated sequence. The third column in Table I. "Gene 
5 Name/' provides a putative identification of the gene based on the sequence similarity of its 
translation product to an amino acid sequence found in a publicly accessible gene database, 
such as GenBank (NCBI). The great majority of the cDNA sequences reported in Table 1 are 
unrelated to any sequences previously described in the literature. The fourth column, in Table 
1. "Overlap," provides the database accession no. for the database sequence having similarity. 

10 The fifth and sixth columns in Table 1 provide the location (nucleotide position nos. within 
the contig), "Start" and "End", in the polynucleotide sequence "SEQ ID NO:X" that delineate 
the preferred ORF shown in the sequence listing as SEQ ID NO:Y. In one embodiment, the 
invention provides a protein comprising, or alternatively consisting of, a polypeptide encoded 
by the portion of SEQ ID NO:X delineated by the nucleotide position nos. "Start" and "End". 

15 Also provided are polynucleotides encoding such proteins and the complementary strand 
thereto. The seventh and eighth columns provide the "% Identity" (percent identity) and "% 
Similarity" (percent similarity) observed between the aligned sequence segments of the 
translation product of SEQ ID NO:X and the database sequence. 

The ninth column of Table 1 provides a unique "Clone ID" for a clone related to each 

20 contig sequence. This clone ID references the cDNA clone which contains at least the 5' most 
sequence of the assembled contig and at least a portion of SEQ ID NO:X was determined by 
directly sequencing the referenced clone. The reference clone may have more sequence than 
described in the sequence listing or the clone may have less. In the vast majority of cases, 
however, the clone is believed to encode a full-length polypeptide. In the case where a clone 

25 is not full-length, a full-length cDNA can be obtained by methods described elsewhere 
herein. 

Table 3-indicates public ESTs, of which at least one, two, three, four, five, ten, or 
more of any one or more of these public ESTs are optionally excluded from the invention. 

SEQ ID NO:X (where X may be any of the polynucleotide sequences disclosed in the 
30 sequence listing as SEQ ID NO:l through SEQ ID NO:773) and the translated SEQ ID NO:Y 
(where Y may be any of the polypeptide sequences disclosed in the sequence listing as SEQ 
ID NO:774 through SEQ ID NO: 1546) are sufficiently accurate and otherwise suitable for a 
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variety of uses well known in the art and described further below. For instance, SEQ ID 
NO:X has uses including, but not limited to, in designing nucleic acid hybridization probes 
that will detect nucleic acid sequences contained in SEQ ID NO:X or the related cDNA clone 
contained in a library deposited with the ATCC. These probes will also hybridize to nucleic 
5 acid molecules in biological samples, thereby enabling immediate applications in 
chromosome mapping, linkage analysis, tissue identification and/or typing, and a variety of 
forensic and diagnostic methods of the invention. Similarly, polypeptides identified from 
SEQ ID NO:Y have uses that include, but are not limited to, generating antibodies which 
bind specifically to the colon cancer antigen polypeptides, or fragments thereof, and/or to the 

1 0 colon cancer antigen polypeptides encoded by the cDNA clones identified in Table 1 . 

Nevertheless, DNA sequences generated by sequencing reactions can contain 
sequencing errors. The errors exist as misidentified nucleotides, or as insertions or deletions 
of nucleotides in the generated DNA sequence. The erroneously inserted or deleted 
nucleotides cause frame shifts in the reading frames of the predicted amino acid sequence. In 

15 these cases, the predicted amino acid sequence diverges from the actual amino acid sequence, 
even though the generated DNA sequence may be greater than 99.9% identical to the actual 
DNA sequence (for example, one base insertion or deletion in an open reading frame of over 
1000 bases). 

Accordingly, for those applications requiring precision in the nucleotide sequence or 
20 the amino acid sequence, the present invention provides not only the generated nucleotide 
sequence identified as SEQ ID NO:X, the predicted translated amino acid sequence identified 
as SEQ ID NO:Y, but also a sample of plasmid DNA containing the related cDNA clone 
(deposited with the ATCC, as set forth in Table 1). The nucleotide sequence of each 
deposited clone can readily be determined by sequencing the deposited clone in accordance 
25 with known methods. Further, techniques known in the art can be used to verify the 
nucleotide sequences of SEQ ID NO:X. 

The predicted amino acid sequence can then be verified from such deposits. 
Moreover, the amino acid sequence of the protein encoded by a particular clone can also be 
directly determined by peptide sequencing or by expressing the protein in a suitable host cell 
30 containing the deposited human cDNA. collecting the protein, and determining its sequence. 
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The present invention also relates to vectors or plasmids which include such DNA 
sequences, as well as the use of the DNA sequences. The material deposited with the ATCC 

on: 

5 Table 2 



ATCC Deposits 


Deposit Date 


ATCC Designation Number 


LP01, LP02, LP03, LP04, 
LP05, LP06, LP07, LP08, 
LP09, LP 10, LP1 1, 


May-20-97 


209059, 209060, 20906 1 , 209062. ' 
209063, 209064. 209065, 209066, 
209067, 209068. 209069 


LP12 


Jan- 12-98 


209579 


LP13 


Jan- 12-98 


209578 


LP14 


Jul-16-98 


203067 


LP15 


Jul-16-98 


203068 


LP16 


Feb- 1-99 


203609 


LP17 


Feb- 1-99 


203610 


LP20 


Nov- 17-98 


203485 


LP21 


Jun- 18-99 


PTA-252 


LP22 


Jun-18-99 


PTA-253 


LP23 


Dec-22-99 


PTA-1081 



each is a mixture of cDNA clones derived from a variety of human tissue and cloned in either 
a plasmid vector or a phage vector, as shown in Table 5. These deposits are referred to as 
"the deposits" herein. The tissues from which the clones were derived are listed in Table 5, 

10 and the vector in which the cDNA is contained is also indicated in Table 5. The deposited 
material includes the cDNA clones which were partially sequenced and are related to the 
SEQ ID NO:X described in Table 1 (column 9). Thus, a clone which is isolatable from the 
ATCC Deposits by use of a sequence listed as SEQ ID NO:X may include the entire coding 
region of a human gene or in other cases such clone may include a substantial portion of the 

15 coding region of a human gene. Although the sequence listing lists only a portion of the 
DNA sequence in a clone included in the ATCC Deposits, it is well within the ability of one 
skilled in the art to complete the sequence of the DNA included in a clone isolatable from the 
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ATCC Deposits by use of a sequence (or portion thereof) listed in Table 1 by procedures 
hereinafter further described, and others apparent to those skilled in the art. 

Also provided in Table 5 is the name of the vector which contains the cDNA clone. 
Each vector is routinely used in the art. The following additional information is provided for 
5 convenience. 

Vectors Lambda Zap (U.S. Patent Nos. 5,128,256 and 5,286,636), Uni-Zap XR (U.S. 
Patent Nos. 5,128, 256 and 5,286,636), Zap Express (U.S. Patent Nos. 5,128,256 and 
5.286.636), pBluescript (pBS) (Short, J. M. et al., Nucleic Acids Res. 76/7583-7600 (1988); 
Alting-Mees, ML A. and Short, J. M., Nucleic Acids Res. 1 7:9494 (1989)) and pBK (Alting- 

10 Mees, M. A. et al., Strategies 5:58-61 (1992)) are commercially available from Stratagene 
Cloning Systems, Inc., 1 101 1 N. Torrey Pines Road. La Jolla, CA, 92037. pBS contains an 
ampicillin resistance gene and pBK contains a neomycin resistance gene. Phagemid pBS 
may be excised from the Lambda Zap and Uni-Zap XR vectors, and phagemid pBK may be 
excised from the Zap Express vector. Both phagemids may be transformed into E. coli strain 

15 XL-1 Blue, also available from Stratagene. 

Vectors pSportl, pCMVSport 1.0, pCMVSport 2.0 and pCMVSport 3.0, were 
obtained from Life Technologies, Inc., P. O. Box 6009. Gaithersburg, MD 20897. All Sport 
vectors contain an ampicillin resistance gene and may be transformed into E. coli strain 
DH 10B, also available from Life Technologies. See, for instance, Gruber, C. E., et al.. Focus 

20 75:59 (1993). Vector lafmid BA (Bento Soares, Columbia University, New York, NY) 
contains an ampicillin resistance gene and can be transformed into E. coli strain XL-1 Blue. 
Vector pCR®2.I, which is available from Invitrogen, 1600 Faraday Avenue, Carlsbad, CA 
92008, contains an ampicillin resistance gene and may be transformed into E. coli strain 
DH10B, available from Life Technologies. See, for instance, Clark, J. M., Nuc. Acids Res. 

25 76:9677-9686 (1988) and Mead, D. et al, Bio/Technology 9: (1991). 

The present invention also relates to the genes corresponding to SEQ ID NO:X, SEQ 
ID NO:Y, and/or the cDNA contained in a deposited cDNA clone. The corresponding gene 
can be isolated in accordance with known methods using the sequence information disclosed 
herein. Such methods include, but are not limited to, preparing probes or primers from the 

30 disclosed sequence and identifying or amplifying the corresponding gene from appropriate 
sources of genomic material. 
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Also provided in the present invention are allelic variants, orthologs, and/or species 
homologs. Procedures known in the art can be used to obtain full-length genes, allelic 
variants, splice variants, full-length coding portions, orthologs, and/or species homologs of 
genes corresponding to SEQ ID NO:X, SEQ ID NO:Y, and/or the cDNA contained in the 
5 related cDNA clone in the deposit, using information from the sequences disclosed herein or 
the clones deposited with the ATCC. For example, allelic variants and/or species homologs 
may be isolated and identified by making suitable probes or primers from the sequences 
provided herein and screening a suitable nucleic acid source for allelic variants and/or the 
desired homologue. 

10 The present invention provides a polynucleotide comprising, or alternatively 

consisting of, the nucleic acid sequence of SEQ ID NO:X. and/or the related cDNA clone 
(See, e.g., columns I and 9 of Table 1). The present invention also provides a polypeptide 
comprising, or alternatively, consisting of, the polypeptide sequence of SEQ ID NO:Y, a 
polypeptide encoded by SEQ ID NO:X, and/or a polypeptide encoded by the cDNA in the 

15 related cDNA clone contained in a deposited library. Polynucleotides encoding a polypeptide 
comprising, or alternatively consisting of, the polypeptide sequence of SEQ ID NO:Y, a 
polypeptide encoded by SEQ ID NO:X, and/or a polypeptide encoded by the the cDNA in the 
related cDNA clone contained in a deposited library, are also encompassed by the invention. 
The present invention further encompasses a polynucleotide comprising, or alternatively 

20 consisting of, the complement of the nucleic acid sequence of SEQ ID NO:X, and/or the 
complement of the coding strand of the related cDNA clone contained in a deposited library. 

Many polynucleotide sequences, such as EST sequences, are publicly available and 
accessible through sequence databases and may have been publicly available prior to 
conception of the present invention. Preferably, such related polynucleotides are specifically 

25 excluded from the scope of the present invention. To list every related sequence would 
unduly burden the disclosure of this application. Accordingly, for each "Contig Id" listed in 
the first column of Table 3, preferably excluded are one or more polynucleotides comprising 
a nucleotide sequence described in the second column of Table 3 by the general formula of a- 
b, each of which are uniquely defined for the SEQ ID NO:X corresponding to that Contig Id 

30 in Table I. Additionally, specific embodiments are directed to polynucleotide sequences 
excluding at least one, two, three, four, five, ten, or more of the specific polynucleotide 
sequences referenced by the Genbank Accession No. for each Contig Id which may be 
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included in column 3 of Table 3. In no way is this listing meant to encompass all of the 
sequences which may be excluded by the general formula, it is just a representative example. 
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Table 3. 



Sequence/ 
Contig ID 


General formula 


Genbank Accession No. 


500802 J 
c 
< 

] 


Preferably excluded from the present invention are 
:>ne or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
A herc a is any integer between 1 to 61 9 of SEQ ID 
S t O: 1 , b is an integer of 1 5 to 633 . where both a and 
3 correspond to the positions ot nucleotide residues 
shown in SEQ ID NO:l. and where b is greater than 
or equal roa+ 14. 




531091 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between I to 281 of SEQ ID 
NO:2, b is an integer of 1 5 to 295, where both a and 
j correspono to tnc positions oi nucieouoe rcbiuucij 
shown in SEQ ID NO:2. and where b is greater than 
or equal to a + 14. 




553147 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 428 of SEQ ID 
NO:3, b is an integer of 1 5 to 442, where both a and 

l_ nArrocnrvnH t/-\ f t"»/"\Cl 1 1 f%r\C OT Ml If* 1 f*f\t 1 ftf* rf*»» t fll If*** 

D COrresponu IvJ lilt. pUMituiij vji uuliluiiul 

shown in SEQ ID NO:3, and where b is greater than 
or equal to a + 14. 




558860 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between I to 740 of SEQ ID 
NO:4, b is an integer of 15 to 754. where both a and 
b correspona to tne positions oi iiulicuuuc rcaiuucs 
shown in SEQ ID NO:4, and where b is greater than 
or equal to a + 14. 




561730 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 379 of SEQ ID 
NO:5, b is an integer of 15 to 393, where both a and 
b correspona to tne positions oi nucieouue rcoiuucs 
shown in SEQ ID NO:5, and where b is greater than 
or equal to a + 14. 




585938 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 525 of SEQ ID 
NO:6, b is an integer of 15 to 539, where both a and 
b correspond to the positions of nucleotide residues, 
shown in SEQ ID NO:6. and where b is greater than 
or equal to a + 14. 




587785 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b r 
where a is anv inteeer between I to 790 of SEQ ID 
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NO:7. b is an integer of 15 to 804, where both a and 
b correspond to the positions of nucleotide residues 
shown in SEQ ID NO:7. and where b is greater than 
or equal to a + 14. 




588916 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 706 of SEQ ID 
NO: 8, b is an integer of 1 5 to 720. where both a and 
b correspond to the positions of nucleotide residues 
shown in SEQ ID NO:8, and where b is greater than 
or equal to a + 14. 




613S25 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 526 of SEQ ID 
NO:9. b is an integer of 1 5 to 540. where both a and 
b correspond to the positions of nucleotide residues 
shown in SEQ ID NO:9. and where b is greater than 
or equal to a + 14. 




639090 


Preferably excluded from the present invention arc 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 547 of SEQ ID 
NO: 10. b is an integer of 15 to 561, where both a and 
b correspond to the positions of nucleotide residues 
shown in SEQ ID NO: 10. and where b is greater than 
or equal to a + 14. 




651644 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 379 of SEQ ID 
NO: 1 1 , b is an integer of 1 5 to 393, where both a and 
b correspond to the positions of nucleotide residues 
shown in SEQ ID NO: I L and where b is greater than 
or equal to a + 14. 




659544 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 308 of SEQ ID 
SJO: 12, b is an integer of 15 to 322, where both a and 
b correspond to the positions of nucleotide residues 
shown in SEQ ID NO: 12, and where b is greater than 
or equal to a + 14. 




659739 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1 893 of SEQ ID 
NO: 13. b is an integer of 15 to 1907. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 13, and where b is 
greater than or equal to a + 14. 




661057 

■ 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1 126 of SEQ ID 
NO: 14. b is an inteeer of 15 to 1 140. where both a 
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and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 14. and where b is 
greater than or equal to a + 14. 




6613 13 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 1994 of SEQ ID 
NO: 15. b is an integer of 15 to 2008. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 1 5. and where b is 
greater than or equal to a + 14. 




6663 16 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 357 of SEQ ID 
NO: 1 6. b is an integer of 1 5 to 37 1 . where both a and 
b correspond to the positions of nucleotide residues 
shown in SEQ ID NO: 16. and where b is greater than 
or equal to a + 14. 




669229 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 749 of SEQ ID 
NO: 17, b is an integer of 15 to 763, where both a and 
b correspond to the positions of nucleotide residues 
shown in SEQ ID NO: 17. and where b is greater than 
or equal to a + 14. 




670471 


Preferably excluded trom the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1912 of SEQ ID 
NO: 1 8. b is an integer of 1 5 to 1 926, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 18, and where b is 
ureater than or equal to a + 14. 




67661 1 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between I to 2287 of SEQ ID 
NO: 1 9. b is an integer of 1 5 to 230 1 , where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 19, and where b is 
greater than or equal to a + 14. 




691240 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 524 of SEQ ID, 
NO:20. b is an integer of 15 to 538, where both a and 
b correspond to the positions of nucleotide residues 
snown in je^ i u vskj.sv^ ana wnere D is greater man 
or equal toa+ 14. 




702977 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between I to 1389 of SEQ ID 
NO:2 1 , b is an integer of 1 5 to 1 403, where both a 
ind b correspond to the positions of nucleotide 
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residues shown in SEQ ID NO:21. and where b is 
iireater than or equal to a + 14. 




709517 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
w here a is any integer between 1 to 464 of SEQ ID 
NO:22. b is an integer of 1 5 to 478. where both a and 
b correspond to the positions of nucleotide residues 
shown in SEQ ID NO:22, and where b is greater than 
or equal to a + 14. 




714730 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between I to 1238 of SEQ ID 
NO:23. b is an integer of 15 to 1252. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:23. and where b is 
greater than or equal to a + 14. 




714834 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
w here a is any integer between 1 to 1060 of SEQ ID 
NO:24, b is an integer of 1 5 to 1074, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:24. and where b is 
greater than or equal to a + 14. 




715016 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1 172 of SEQ ID 
NO:25. b is an integer of 1 5 to 11 86. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:25. and where b is 
Greater than or equal to a + 14. 




719584 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 874 of SEQ ID 
NO:26. b is an integer of 15 to 888, where both a and 
b correspond to the positions of nucleotide residues 
shown in SEQ ID NO:26, and where b is greater than 
or equal to a + 14. 




724637 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 775 of SEQ ID 
lNO:27, b is an integer of 15 to 789. where both a and 
b correspond to the positions of nucleotide residues 
shown in SEQ ID NO: 27, and where b is greater than 
or equal to a + 14. 




728392 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 833 of SEQ ID 
NO:28. b is an integer of 15 to 847. where both a and 
b correspond to the positions of nucleotide residues 
shown in SEQ ID NO:28. and where b is greater than 
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738716 


Prf*tprnhl\/ PVflnrlpH f rr\ m t h r» nrpcpnl invent inn n«> 
r iwibiauiy caliuulu iiuiil int_ picocm in v nnivJi i die 

one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 652 of SEQ ID 
NO:29. b is an integer of 15 to 666. where both a and 
b correspond to the positions of nucleotide residues 
shown in SEQ ID NO:29, and where b is greater than 
or equal to a + 14. 




i jyujij 


Preferably excluded trom the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between I to 503 of SEQ ID 
N T O:30, b is an integer of 15 to 51 7. where both a and 
b correspond to the positions of nucleotide residues 
shown in SEQ ID NO:30, and where b is greater than 
or equal to a + 14. 




/ J7 I HJ) 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between I to 2661 of SEQ ID 
NO:31. b is an integer of 15 to 2675. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:3 1 , and where b is 
greater than or equal to a + 14. 




i ~j .— y 


riciciauiy laliuucu iroin ine present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 263 of SEQ ID 
NO:32. b is an integer of 15 to 277, where both a and 
b correspond to the positions of nucleotide residues 
shown in SEQ ID NO:32, and where b is greater than 
or equal to a + 14. 




747SS7 


i iciciuuiy tALiuuLu iiuiii uiL present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 907 of SEQ ID 
NO:33, b is an integer of 15 to 921. where both a and 
b correspond to the positions of nucleotide residues 
shown in SEQ ID NO:33, and where b is greater than 
or equal to a + 14. 




74S4K 1 


r icicruoiy LALiuueu irom me present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1453 of SEQ ID 
*fO:34. b is an integer of 15 to 1467, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:34. and where b is 
2reater than or equal to a + 14. 




746035 

< 

r 

< 


^referablv excluded from the present invention are 
Dne or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
vhere a is any integer between 1 to 2063 of SEQ ID 
S 7 0:35. b is an integer of 15 to 2077, where both a 
md b correspond to the positions of nucleotide 
esidues shown in SEQ ID NO:35. and where b is 
greater than or equal to a + 14. 
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Preferably excluded from the present invention are 
>ne or more polynucleotides comprising a nucleotide 
>equence described by the general formula of a-b, 
vhere a is any integer between I to 370 of SEQ ID 
MO:36. b is an integer of 15 to 384, where both a and 
5 correspond to the positions of nucleotide residues 
;hown in SEQ ID NO:36. and where b is greater than 
3r equal to a + 14. 




754383 

■ 


Preferably excluded from the present invention are 
Dne or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 454 of SEQ ID 
NO:37. b is an integer of 15 to 468. where both a and 
b correspond to the positions of nucleotide residues 
shown in SEQ ID NO:37. and where b is greater than 
or equal to a + 14. 




756749 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. ; 
where a is any integer between 1 to 1081 of SEQ ID 
NO:38, b is an integer of 15 to 1095. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:38. and where b is 
areater than or equal to a + 14. 




757980 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1743 of SEQ ID 
NO:39, b is an integer of 1 5 to 1 757, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:39, and where b is 
greater than or equal to a + 14. 


niQTi/ DAT)/1Q D"7Q79t VlCllAd] 

K3o-il0, K/cwzl. nUI*+4l. 
H02557, H02640, H86258, H86321, 
N21599, W16868. W31882, W56228. 
N906I0, AA047227. AA056107, 
AA058568, AA 100609, AA1 15890 


764818 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between I to 193 1 of SEQ ID 
NO:40. b is an integer of 15 to 1945, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:40, and where b is 
creater than or equal to a + 14. 




765140 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 574 of SEQ ID 
NO:41, b is an integer of 15 to 588, where both a and 
b correspond to the positions of nucleotide residues 
shown in SEQ ID NO:4L and where b is greater than 
or equal to a + 14. 




766893 


Preferably excluded from the present invention are 
one or more puiyiiiJLicviiucb lumpi imiii^ <* uuv»ituiiuv 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1554 of SEQ ID 
NO:42, b is an integer of 1 5 to 1 568. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:42, and where b is 
Greater than or equal to a + 14. 


KOV 7UZ. K /OV K / /UUZ, rlU 1 J J / 


771338 


Preferably excluded from the present invention are 





WO 00/55351 



PCT/USOO/05883 



101 





one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 1046 of SEQ ID 
NO:43. b is an integer of 15 to 1060. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:43. and where b is 
Greater than or equal to a + 14. 




11 1 1 1 "> 

771412 


Prcterably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 1330 of SEQ ID 
NO:44. b is an integer of 15 to 1344. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ iD NO:44. and where b is 
Greater than or equal to a + 14. 


- 


772226 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 878 of SEQ ID 
NO:45. b is an integer of 15 to 892. where both a and 
b correspond to the positions of nucleotide residues 
shown in SEQ ID NO:45. and where b is greater than 
or equal to a + 14. 




773057 


Preferably excluded from the present invention arc 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 482 of SEQ ID 
NO:46. b is an integer of 15 to 496. where both a and 
b correspond to the positions of nucleotide residues 
shown in SEQ ID NO:46, and where b is greater than 
or equal to a + 14. 


N41725 


773173 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 1215 of SEQ ID 
NO:47. b is an integer of 15 to 1229. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:47. and where b is 
greater than or equal to a + 14. 




780154 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between I to 1397 of SEQ ID 
NO:48, b is an integer of 1 5 to 1411, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:48. and where b is 
greater than or equal to a + 14. 




780768 

i 


Preferably excluded from the present invention are 
sne or more polynucleotides comprising a nucleotide 
icquciicc utatnucu uy uie general lormuia 01 a-o, 
^vherc a is any integer between 1 to 1 67 1 of SEQ ID 
^0:49. b is an integer of 15 to 1685. where both a 
ind b correspond to the positions of nucleotide 
esidues shown in SEQ ID NO:49. and where b is 
zreater than or equal to a + 14. 




780779 1 
c 


°referably excluded from the present invention are 
jne or more polynucleotides comprisine a nucleotide 
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sequence described by the general formula of a-b. 
where a is any integer between 1 to 646 of SEQ ID 
NO:50, b is an integer of 15 to 660. where both a and 
b correspond to the positions of nucleotide residues 
shown in SEQ ID NO:50, and where b is greater than 
or equal to a + 14. 




782394 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between I to 1558 of SEQ ID 
NO:5 1 , b is an integer of 1 5 to 1 572. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:5l, and where b is 
greater than or equal to a + 14. 


R24689, R25853. R34457, R66839. 
R68536. H22874. H45555, N50I84, 
AA0 15963. AA028939. AA028938 


783160 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between I to 62 1 of SEQ ID 
NO:52. b is an integer of 15 to 635. where both a and 
b correspond to the positions of nucleotide residues 
shown in SEQ ID NO:52. and where b is greater than 
or equal to a + 14. 




783506 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 1353 of SEQ ID 
NO:53, b is an integer of 1 5 to 1 367. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:53, and where b is 
greater than or equal to a + 14. 




784446 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 364 of SEQ ID 
NO:54, b is an integer of 15 to 378, where both a and 
b correspond to the positions of nucleotide residues 
shown in SEQ ID NO:54, and where b is greater than 
or equal to a + 14. 




784832 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1 044 of SEQ ID 
NO:55, b is an integer of 15 to 1058, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:55, and where b is 
ereater than or equal to a + 14. 




786813 


Preferably excluded from the present invention arc 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 668 of SEQ ID 
NO:56. b is an integer of 15 to 682. where both a and 
b correspond to the positions of nucleotide residues 
shown in SEQ ID NO:56. and where b is greater than 
Dr equal to a + 14. 


W44740, AA235981 


792139 


Preferably excluded from the present invention are 
Dne or more polynucleotides comprising a nucleotide 
sequence described bv the general formula of a-b. 
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where a is any integer between 1 to 630 of SEQ ID 
NO:57, b is an integer of 1 5 to 644. where both a and 
b correspond to the positions of nucleotide residues 
shown in SEQ ID NO:57. and where b is greater than 
or equal to a + 14. 




793987 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 752 of SEQ ID 
NO:58. b is an integer of 1 5 to 766. where both a and 
b correspond to the positions of nucleotide residues 
shown in SEQ ID NO:58. and where b is greater than 
or equal to a + 14. 




805715 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between I to 2347 of SEQ ID 
NO:59. b is an integer of 1 5 to 236 1 . where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:59. and where b is 
greater than or equal to a + 14. 




811111 


Preferably excluded from the present invention arc 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 1458 of SEQ ID 
NO:60. b is an integer of 15 to 1472, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO.60. and where b is 
greater than or equal to a + 14. 


Rl 1325, Rl 1326. R43655. R43655. 
R72437, R78096. H23850. N20947, 
N22686, N25829, N27270. N3140I. 
N40002, N46020. W92748. W92871. 
AA461202. AA461382 


811113 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 1658 of SEQ ID 
NO:6 1 . b is an integer of 1 5 to 1 672. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:61 . and where b is 
greater than or equal to a + 14. 




823902 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between I to 1526 of SEQ ID 
NO:62. b is an integer of 15 to 1540, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:62, and where b is 
greater than or equal to a + 14. 




826518 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between I to 1030 of SEQ ID 
NO:63. b is an integer of 15 to 1044. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:63, and where b is 
greater than or equal to a + 14. 


T60 1 63 , T60223 9 T6 1 894, R 1 225 1 , T8 1 47 1 , 
T81679 ? T95899, R98321. R98322, 
H52605. H59085. N27268, N31506, 
N53499, N54486, N58236, N92460, 
AA027I89. AA045077. A A 1270 16. 
AA4 18935, AA426582 


826704 [Preferably excluded from the present invention are 

one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
[where a is anv integer between 1 to 837 of SEQ ID 
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NO:64. b is an integer of 15 to 851, where both a and 
b correspond to the positions of nucleotide residues 
shown in SEQ ID NO:64. and where b is greater than 
or equal toar 14. 






Preferably excluded trom the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 2779 of SEQ ID 
NO:65, b is an integer of 15 to 2793, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:65, and where b is 
greater than or equal to a + 14. 




qtqi no 
0^0 1 \)1 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between I to 289 of SEQ ID 
NO:66. b is an integer of 15 to 303, where both a and 
b correspond to the positions of nucleotide residue? 
shown in SEQ ID NO:66. and where b is greater than 
or equal to a + 14. 




Q")o 1 on 
C-iO 1 oU 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 1396 of SEQ ID 
NO:67. b is an integer of 15 to 1410. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:67, and where b is 
greater than or equal to a + 14. 




bzo.5oo 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1010 of SEQ ID 
NO:68. b is an integer of 15 to 1024, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:68. and where b is 
greater than or equal to a + 14. 




oZoojo 


Preferably excluded irom the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1834 of SEQ ID 
NO:69, b is an integer of 15 to 1 848, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:69, and where b is 
greater than or equal to a + 14. 




828919 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between I to 2668 of SEQ ID 
NO:70, b is an integer of 15 to 2682, where both a 

at III U tui J tsjJUJiu IKJ lilt {Jl/b 1 HUllb OI 11 UL ICUl HiC 

residues shown in SEQ ID NO:70, and where b is 
greater than or equal to a + 14. 


T66771. T66772, T71638, R08935, R09044, 
R09373, T801 14, T85695, R00758. 
R00759, R12645, R19577, R20545, 
R2204K R22097. R20545, R59701, 
R5981 1, R60034, R60096, R60694, 

R7A7^-> l?Ql"*"7n UfM7Qf4 

H04415. H05912. H47622, H47647, 
R83679. H7I735. H72298. N25487, 
N35542. N4973L N52660. N6768I. 
N75596, W03490, AA044638, AA044702, 
AA 165090. A A 1 64628, AA2 15698, 
A A2 1 5699, AA233 1 82, AA233 1 96, 
AA236759. AA256822, AA429489. 
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AA428534 




Preterably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 398 of SEQ ID 
NO:7 1 . b is an integer of 1 5 to 4 1 2. where both a and 
b correspond to the positions of nucleotide residues 
shown in SEQ ID NO:71. and where b is greater than 
or equal to a + 14. 


I 63032 


830138 


r-% _ / " LI.. ....1. J 1 _f -t • ■ 

Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 1 347 of SEQ ID 
NO:72. b is an integer of 1 5 to 1361. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 72, and where b is 
greater than or equal to a + 14. 




in ao 

830208 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 914 of SEQ ID 
NO:73. b is an integer of 1 5 to 928 ? where both a and 
b correspond to the positions of nucleotide residues 
shown in SEQ ID NO:73. and where b is greater than 
or equal to a + 14. 


R016I I. N76461. W74577. W79757. 
AA045350. AA056064. A A 190524 


&3024S 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1 1 72 of SEQ ID 
NO:74, b is an integer of 15 to 1 186. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:74. and where b is 
greater than or equal to a + 14. 




5302 O 


Preferably excluded from the present invention arc 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 9 19 of SEQ ID 
NO:75, b is an integer of 15 to 933, where both a and 
b correspond to the positions of nucleotide residues 
shown in SEQ ID NO:75, and where b is greater than 
or equal to a + 14. 




o302oo 


Preferably excluded from the present invention arc 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1950 of SEQ ID 
NO:76, b is an integer of 15 to 1964, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 76, and where b is 
ereater than or equal to a + 14. 


T90376, R46154, R461:>4, AA224239. 
AA467906, AA483293. AA502593, 
AA513313, AA594445. AA594570. 
AA594876. AA579404. AA720893. 
AA767344, AA857646. AA877489, 
AA954868, AA991634. AI0 14751. C02074, 
AA09314I 


OJujI / 


Preferably excluded from the present invention are 
Dne or more polynucleotides comprising a nucleotide 
sequence described by the general fonnula of a-b, 
where a is any integer between 1 to 1788 of SEQ ID 
NO: 77, b is an integer of 15 to 1802. where both a 
ind b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 77, and where b is 
greater than or equal to a + 14. 
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830348 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 981 of SEQ ID 
NO:78. b is an integer of 15 to 995, where both a and 
b correspond to the positions of nucleotide residues 
shown in SEQ ID NO:78, and where b is greater than 
or equal to a + 14. 


AA983601 


830364 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 1201 of SEQ ID 
NO:79. b is an integer of 15 to 1215. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 79, and where b is 
greater than or equal to a + 14. 




830394 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 2646 of SEQ ID 
NO: 80. b is an integer of 15 to 2660. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 80, and where b is 
greater than or equal to a + 14. 




830398 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 1776 of SEQ ID 
NO: 81, b is an integer of 15 to 1790, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:81, and where b is . 
greater than or equal to a + 14. 




830412 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 1336 of SEQ ID 
NO:82. b is an integer of 15 to 1350, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:82, and where b is 
greater than or equal to a + 14. 




830436 


Preferably excluded from the present invention arc 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between i to 1732 of SEQ ID 
NO:83, b is an integer of 15 to 1746, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:83, and where b is 
greater than or equal to a + 14. 


T89041. R38418, R51559, R62385, 
R63785, H21426, N55384, AA009460, 
AA039527. AA039526. AA49081 1, 
AA588539, AA574253, AA827525, 
AA975094, D79482, D79908, N55964. 
C14631.C14891.C14892 


830464 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 1477 of SEQ ID 
MO:84. b is an integer of 15 to 1491. where both a 
md b correspond to the positions of nucleotide 
-esidues shown in SEQ ID NO:84, and where b is 
Greater than or equal to a + 14. 


H06247. H 19227, W52470 


830471 


Preferably excluded from the present invention are 


R28064. R28282, AA 143044. AA 151 127. 
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one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b ? 
where a is any integer between 1 to 954 of SEQ ID 
NO:85. b is an integer of 1 5 to 968. where both a and 
b correspond to the positions of nucleotide residues 
shown in SEQ ID NO:85. and where b is greater than 
or equal toa+ 14. 


AA 165093. AA 1 64631. AA256943. 
AA765384, D80554 


830477 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 3054 of SEQ ID 
NO:86. b is an integer of 15 to 3068. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:86. and where b is . 
greater than or equal to a + 14. 


T7I686, R81413. R8I414. H52583. 
H84987. H87923, H88319. H88319. 
W74073. W79680, AA02I098. AA 179389, 
AA182649. AA188175. AA191449. 
AA228943, AA228942. AA594459. 
AA737972. C02737 


830500 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 2216 of SEQ ID 
NO:87. b is an integer of 15 to 2230. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 87, and where b is 
greater than or equal to a + 14. 




830509 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1 149 of SEQ ID 
NO:88. b is an integer of 15 to 1 163 ? where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:88, and where b is 
greater than or equal to a + 14. 




830528 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between I to 1925 of SEQ ID 
NO:89. b is an integer of 15 to 1939, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 89, and where b is 
greater than or equal to a + 14. 




830542 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between I to 2018 of SEQ ID 
NO:90. b is an integer of 15 to 2032, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:90, and where b is 
greater than or equal to a + 14. 


T60268, T61648, T68371, T88743. R00503, 
R 13392, R40908, R40908. H021 14, 
H07926, H29767, H29768. H38826. 
H93354, W424 15, W425 1 3, W6 1 060, 
VV72566. W76560, AAOl 1078, AAOl 1079, 
AA03 1 697, A A03 1 863, AA058529. 1 
AA100913, AA100912. AA129619. 
AA129593, AA129330, AA12858L 
AA160087. AA160675, AA173629. 
AA173985, AA186698. AA188326, 
AA480672. AA587251, AA576938. 
AA743161, AA834774, AA872783. 
AA877207. AA878505, AA923685. 
AA934427. AA962214. AA995455. 
AA995857, N88876 


830564 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described bv the ceneral formula of a-b. 
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where a is any integer between 1 to 1774 of SEQ ID 
NO:9 1, b is an integer of 1 5 to 1 788, where both a 
and b correspond to the positions of nucleotide 
residues shown m obQ ID NU:V 1 , and where b is 
greater than or equal to a + 14. 




83061 1 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 481 of SEQ ID 
NO:92. b is an integer of 15 to 495. where both a and 
b correspond to the positions of nucleotide residues 
shown in SEQ ID NO:92. and where b is greater than 
or equal to a + 14. 




830618 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 1363 of SEQ ID 
NO:93. b is an integer of 15 to 1377, where both a 
and b correspond to the positions of nucleotide 
residues shown in bhQ ID NO:93. and where b is 
greater than or equal to a + 14. 


R43709. R43709. H091 13. H43746. 
N92632. AA022453. AA 1 20876. 
AA 120889. AA49365 1 , AA493785. 
AA494347. A A565392. AA743 1 79. 
AA769161 


830620 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 2805 of SEQ ID 
NO:94. b is an integer of 15 to 2819. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:94, and where b is 
greater than or equal to a + 14. 




830630 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 691 of SEQ ID 
NO:95, b is an integer of 15 to 705, where both a and 
b correspond to the positions of nucleotide residues 
shown in bfcQ ID NO:9d. and where b is greater than 
or equal to a + 14. 




830654 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between I to 3458 of SEQ ID 
NO:96. b is an integer of 1 5 to 3472, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 96, and where b is 
greater than or equal to a + 14. 




830660 

< 
1 

i 

i 


Preferably excluded from the present invention are 
Dne or more polynucleotides comprising a nucleotide 
>eauence described bv the General formula of a-h 
>vhere a is any integer between 1 to 1202 of SEQ ID 
MO:97, b is an integer of 15 to 1216. where both a 
ind b correspond to the positions of nucleotide 
esidues shown in SEQ ID NO:97, and where b is 
greater than or equal to a + 14. 




830661 I 
c 

s 
\ 


> referably excluded from the present invention are 
>ne or more polynucleotides comprising a nucleotide 
equence described by the general formula of a-b. 
vhere a is any integer between 1 to 1 1 72 of SEQ ID 
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NO:98. b is an integer of 1 5 to 11 86. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 98. and where b is 
greater than or equal to a + 14. 




830704 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 1 106 of SEQ ID 
NO:99. b is an integer of 15 to 1 120. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:99. and where b is 
greater than or equal to a + 14. 




830765 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 1211 of SEQ ID 
NO: 100. b is an integer of 15 to 1225, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 100. and where b is 
greater than or equal to a + 14. 




S30778 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 1 199 of SEQ ID 
NO: 1 0 1 . b is an integer of 1 5 to 1213. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 101, and where b is 
greater than or equal to a + 14. 




830784 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1550 of SEQ ID 
NO: 102. b is an integer of 15 to 1564, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 102. and where b is 
ereater than or equal to a + 14. 


R63323. R66534, AA491630 


830800 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1443 of SEQ ID 
NO: 1 03. b is an integer of 15 to 1457, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 103, and where b is 
greater than or equal to a + 14. 




830821 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 771 of SEQ ID 
NO: 1 04, b is an integer of 1 5 to 785. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 104, and where b is 
greater than or equal to a + 14. 




830849 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 907 of SEQ ID 
NO: 1 05, b is an inteeer of 1 5 to 92 1 . where both a 


AA25812S. AA259034. AA262104. 
AA742612, AA804402 
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and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 105. and where b is 
sreater than or equal to a + 14. 




830903 


Preferably excluded from the present invention arc 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 578 of SEQ ID 
NO: 106. b is an integer of 15 to 592. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 106. and where b is 
greater than or equal to a + 14. 




830913 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 2234 of SEQ ID 
NO: 107, b is an integer of 15 to 2248. where both a 
and b correspond to the positions of nucleotide 

rf^iHiif*^ ^hnwn in ^FO ID MO - 1 07 nnrl whprp h is 

greater than or equal to a + 14. 


R06463. R06517, R48006, R51455, 
R61502. R72398. R72399. R74489, 
R74599 ? H07933. HO8039. H61 149. 
H62056. H90758. H90809. N32837, 
N42283. W40284 ? W45325. AA079353, 
AA079592. AA 1008 14. AA 102342. 
AA1MR44 AAl^lSO AAU4I97 

AA134128. AA148738. AA148709! 
AA 164240, AA 164899. AA 164275, 
AA171881, AAI79310, AA179453. 
AA 18081 1. AA 1 80955, AA 187432, 
AA190377. AAI9079K AAI90383, 
AA458475, AA427428, AA468548. 
AA554518, AA595768. AA595893, 
AA640601 AA574035 AA658143 
AA863401, AA906604, AA995159, 
C03746. C04875. C05396. AA033510 


830920 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 77 1 of SEQ ID 
NO: 108, b is an integer of 15 to 785. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 108, and where b is 
.greater than or equal to a + 14. 




830938 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 597 of SEQ ID 
NO: 109, b is an integer of 15 to 61 1, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 109. and where b is 
greater than or equal to a + 14. 


AA053612 


830980 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 650 of SEQ ID 
NO: 1 1 0. b is an integer of 1 5 to 664, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 1 10, and where b is 
greater than or equal to a + 14. 




831014 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 4051 of SEQ ID 
MO: 1 1 1 . b is an intcecr of 1 5 to 4065. where both a 
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and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 111. and where b is 
greater than or equal to a + 14. 




831026 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 1478 of SEQ ID 
NO: 1 12, b is an integer of 1 5 to 1492. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:l 12, and where b is 
greater than or equal to a + 14. 




831031 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1468 of SEQ ID 
NO:l 13, b is an integer of 15 to 1482, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 1 1 3. and where b is 
greater than or equal to a + 14. 


R46004. R46004. H06850, N27532. 
N30567. N30842. N34647, N40349. 
N4I369. N49777, N52708. N62958. 
W68355. W68490, AA054602. A A 1934 10, 
AA 193648. AA503204. AA688236. 
AA730103. AA736540, AA747555. 
AA8I1522. AA863169, N79861 


831055 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 3717 of SEQ ID 
NO:l 14 ? b is an integer of 15 to 3731, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 1 14. and where b is 
greater than or equal to a + 14. 




831057 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1301 of SEQ ID 
NO: 1 1 5, b is an integer of 1 5 to 1315, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:l 15, and where b is 
greater than or equal to a + 14. 


R69415. R69546. H14127, H62767. 
N62927. N63320, W00649, W01 189, 
AA053293, AA058396, AA149075, 
AA458528, AA4 1 8699, AA4 1 8770. 
AA505598. AA576507, AA730033. 
AA805864 AA988^79 AA99H17 
D82661.C21298 


831062 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1306 of SEQ ID 
NO: 1 1 6, b is an integer of 1 5 to 1 320. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 1 1 6, and where b is 
ereater than or equal to a + 14. 




831117 

t 


Preferably excluded from the present invention are 
Dne or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between I to 201 1 of SEQ ID 
MO: 1 1 7, b is an integer of 15 to 2025, where both a 
ind b correspond to the positions of nucleotide 
esidues shown in SEQ ID NO: 1 1 7, and where b is 
zreater than or equal to a + 14. 


R80585. R80586, N49020, AA 173625, 
AA173981, AA557142, AA627866, 
AA847 1 95, A10 15673 


831122 1 

c 
< 

r 

r 


Preferably excluded from the present invention are 
)ne or more polynucleotides comprising a nucleotide 
.equence described by the general formula of a-b, 
vhere a is any integer between I to 1281 of SEQ ID 
nJO: 1 1 8. b is an integer of 1 5 to 1 295. where both a 
ind b correspond to the positions of nucleotide 


R72079. R72128. AA7 15820. AA804I63, 
\AS09123. AA641490 
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residues shown in SEQ ID NO:l 18 ; and where b is 
Greater than or equal to a + 14. 




831125 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between I to 1243 of SEQ ID 
NO:l 19. b is an integer of 15 to 1257. where both a 

anH h p orrr* ?nnnrl to thf* t^ociiion^ nf mi^leotirlf* 

residues shown in SEQ ID NO: I 19. and where b is' 
sreater than or equal to a + 14. 


N80647, AA1 14140. AAI43553, 
AA156386. N68188. AA070867 


831132 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 383 of SEQ ID 
NO: 1 20. b is an integer of 1 5 to 397, where both a 

nnH h enrrp^nnnH tn thf* noc i rinn c of* nnrl^otiHf* 

residues shown in SEQ ID NO: 120. and where b is 
Greater than or equal to a + 14. 




831152 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 862 of SEQ ID 
NO: 1 2 1 . b is an integer of 1 5 to 876. where both a 
and b correspond to the nosition^ of nucleotide 
residues shown in SEQ ID NO: 121, and where b is 
greater than or equal to a + 14. 


AA765155 


831157 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1264 of SEQ ID 
NO: 1 22. b is an integer of 1 5 to 1 278, where both a 

and H rnrrpQnnnH to rhf* nocitionc of nnr*l#»otiHr» 

aiiu vj \.\J lilt. JJUbl lHJJli* Ul 1 1UV~I CUllUL. 

residues shown in SEQ ID NO:122 r and where b is 
greater than or equal to a + 14. 


T57943, R34275, R35472, R77406, 
R77405, N23203, N590 1 5, A A 1 6084 1 . 
AA610280, AA857624. A1089936, 
AI094724, AI094954 


831160 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 3 101 of SEQ ID 
NO: 1 23. b is an integer of 1 5 to 3 1 1 5, where both a 
and b corresnond to the nositions of nucleotide 
residues shown in SEQ ID NO: 123, and where b is 
greater than or equal to a + 14. 




831193 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 365 of SEQ ID 
NO: 124, b is an integer of 15 to 379, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 124, and where b is 
2reater than or equal to a + 14. 




831197 

< 
\ 
1 
: 
r 


Preferably excluded from the present invention are 
:>ne or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
rvhere a is any integer between I to 1253 of SEQ ID 
MO: 125. b is an integer of 15 to 1267, where both a 
ind b correspond to the positions of nucleotide 
esidues shown in SEQ ID NO: 1 25, and where b is 


<\A134613 
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greater than or equal toa+ 14. 




831217 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between I to 827 of SEQ ID 
NO: 1 26. b is an integer of 1 5 to 841 . where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 126. and where b is 
greater than or equal to a + 14. 




831239 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between I to 1 158 of SEQ ID 
NO: 1 27, b is an integer of 1 5 to 1 1 72. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 127. and where b is 
greater than or equal to a + 14. 


T68487. T88923. T88994. R09550. R09663. 
R26714. R26937. H27046. H28228. 
H30272. H30335, N27966. N36884. 
N46156. N93575, W21407. W445I3. 
W44514. W47626. W47627. W56215. 
W60528. W80465. W80574. W92729. 
AA002237. AA002076. AA099290. 
AA099291. AA 127753. AA127706. 
AA128275. AA128572. AA148737. 
AA 149497. AA4 19078. AA423819. 
AA506I 17. AA534694. AA552105. 
AA552219. AA583468. AA622094. 
AA633205. AA878663. AA91 1544. 
AA916173. AA974873. AA988860, 
AI056396. AI074163. W92753 


831248 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 877 of SEQ ID 
NO: 1 28, b is an integer of 1 5 to 89 1 , where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 128. and where b is 
greater than or equal to a + 14. 




831313 


Preferably excluded from the present invention arc 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 2447 of SEQ ID 
NO: 1 29, b is an integer of 1 5 to 2461 . where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 129, and where b is 
greater than or equal to a + 14. 


T61093. T97774. R13148. R3151 1, 
R32943. R33906, R33921. R37053, 
R44I48. R44148. R74449, R79209. 
R79476. H 12271, H27631, H30122. 
R84834, H63166, H71003, H71015, 
H83387, N23726, N23730, N23773 ? 
N52416. N66497, N67917, N68137, 
N73801. N99428, W95944, AA018712, 
AA020879. AA429721. AA470397, 
AA493243, AA507952, AA5 15358, 
AA583463, AA617991, AA618186, 
AA631437. AA566089. AA 746085, 
AA837997, AA878863. AA922678, 
AA985597. AA947992. AI074096, C03207, 
C17030. C18106 


831369 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b ; 
where a is any integer between 1 to 2183 of SEQ ID 
NO: 1 30, b is an integer of 1 5 to 2 1 97. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 130. and where b is 
greater than or equal to a + 14. 




831371 

< 


Preferably excluded from the present invention are 
>ne or more polynucleotides comprising a nucleotide 
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sequence described by the general formula of a-b, 
where a is any integer between 1 to 450 of SEQ ID 
NO: 13 1, b is an integer of 1 5 to 464. where both a 

nrtrl h forrpcr^rtfiH tr\ tY\f* r>r*citirtnc of mirlpntiHp 

residues shown in SEQ ID NO: 131. and where b is 
greater than or equal to a + 14. 




831373 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. . 
where a is any integer between 1 to 1936 of SEQ ID 
NO: 132. b is an integer of 15 to 1950. where both a 

residues shown in SEQ ID NO: 132. and where b is 
ercater than or equal to a + 14. 


T50786. T50949, T53797. T53916, T64650, 
T7168L T71 836. T7 1 876. T7 1 877. T74596, 
T74656, H30426. H46449. H46671, 
H46670. H46990, H50500. AA4 19051, 
AA423809, AA928986 


831387 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 2079 of SEQ ID 
NO: 133. b is an integer of 15 to 2093. where both a 

Tnrl Y\ fArrp cnnnH tn thf* r\/~*ctf ir%nc nf niiol^ntiff** 
lUIU Kj LUI I CI>pUI IU ISJ UlC pUalllL/llb \Jl UUUICUllUC 

residues shown in SEQ ID NO: 1 33, and where b is 
greater than or equal to a + 14. 




831410 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 715 of SEQ ID 
NO: 134, b is an integer of 15 to 729, where both a 

in/^ V-k rnrrpcnnnfi trt th#* r\r*citir\nc of" niif"l**rtTiHf* 
JUU U tUI ICopUIJU X.KJ IIIC pv/alllV/Ud Ul UUvlCUUUC 

residues shown in SEQ ID NO: 134, and where b is 
greater than or equal to a + 14. 




831448 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1 175 of SEQ ID 
NO: 1 35, b is an integer of 1 5 to 11 89. where both a 

allU U Ul I CiJJUIIU IU IIIC pUolllUIlo Ul IIUUICUIIUC 

residues shown in SEQ ID NO: 135, and where b is 
creater than or equal to a + 14. 




831450 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b ? 
where a is any integer between 1 to 1452 of SEQ ID 
NO: 136, b is an integer of 15 to 1466, where both a 
and h corre^nond to the oositions of nucleotide 
residues shown in SEQ ID NO: 1 36, and where b is 
areater than or equal to a + 14. 




831472 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 126 of SEQ ID 
NO: 137, b is an integer of 15 to 140, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 137. and where b is 
Greater than or equal to a + 14. 




831473 


Preferably excluded from the present invention are 
Dne or more polynucleotides comprising a nucleotide 
sequence described by the ceneral formula of a-b. 
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where a is any integer between 1 to 4 1 28 of SEQ ID 
NO: 138, b is an integer of 15 to 4142. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 138. and where b is 
sreater than or equal to a + 14. 




831474 


Preferably excluded from the present invention arc 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 1733 of SEQ ID 
NO: 1 39. b is an integer of 1 5 to 1 747. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 1 39, and where b is 

orf»*itf*r f hin nr f*#"nisil tr\ n ■+■ Id 
Kll'UlCi Ulull UI CLjUal IU a ' l*t. 


T66054. T89542. R 10967. T78297. T83524. 
T97793, R13138, H08701. HI0662. 
R82956. R96295, R98912, H66237, 
H79525, N31425, N36736. W76142. 
W81053 ? AA010227, AA01 1652. 
AA057613. AA057653. AA069088. 
AA083946. AA084193. AA 126 1 86. 

H7flA1tt H7Q5*>^ W7"5Q1A WRfiRH? 

A AO 1 1433, AA057699, AA057752. 
AA069023 


831494 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. ♦ 
where a is any integer between 1 to 1226 of SEQ ID 
NO: 140, b is an integer of 15 to 1240, where both a 
Lind b corresnond to the positions of nucleotide 

residues shown in SEQ ID NO: 140. and where b is 
Greater than or equal to a + 14. 


HI408K H14102. N34979. N42213. 
N43740. N68241, W69584. W69583. 
AA507828, AA877181 . AA975 100, 
AI000204 


831506 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between I to 657 of SEQ ID 
NO: 1 4 1 , b is an integer of 15 to 67 1 . where both a 

anH h POTTP^nonH to the noQiftonQ of* mirleotiHp 

residues shown in SEQ ID NO: 14 1 . and where b is 
ereater than or equal to a + 14. 


AA035596. AA577792. AA9036I7, 
AA972775, AA996054. C00084 


831533 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 3251 of SEQ ID 
NO: 142. b is an integer of 1 5 to 3265. where both a 

?ind h cnrrp^nonH to thp no<*itinn^ of nuplpntiHp 

residues shown in SEQ ID NO: 142. and where b is 
ereater than or equal to a + 14. 




831539 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 75 1 of SEQ ID 
NO: 143, b is an integer of 1 5 to 765. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 143. and where b is 
areater than or equal to a + 14. 




831556 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
wvhere a is any integer between 1 to 1680 of SEQ ID 
^0:144, b is an integer of 15 to 1694, where both a 
md b correspond to the positions of nucleotide 
esidues shown in SEQ ID NO: 144, and where b is 
greater than or equal to a + 14. 


H01 879. HO 1880. H43546, H43547, 
H43548. N58813. N75148, AA428902. 
AA42910I, AA278337, AA662009, 
AA928907. AA988624 


831594 1 

c 


Preferably excluded from the present invention are 
)ne or more poivnucleotides comprisine a nucleotide 
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sequence described by the general formula of a-b, 
where a is any integer between 1 to 809 of SEQ ID 
NO: 145. b is an integer of 1 5 to 823, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 145. and where b is 
greater than or equal to a -r 14. 




831598 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1 120 of SEQ ID 
NO: 1 46. b is an integer of 1 5 to 1 1 34, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 146. and where b is 
Greater than or equal to a + 14. 




831608 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between I to 1472 of SEQ ID 
NO: 1 47. b is an integer of 1 5 to 1486. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 147. and where b is 
sreater than or equal to a + 14. 




831613 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 139 of SEQ ID 
NO: 148, b is an integer of 15 to 153, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 148, and where b is 
greater than or equal to a + 14. 




831622 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between I to 868 of SEQ ID 
NO: 149, b is an integer of 15 to 882. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 149, and where b is 
greater than or equal to a + 14. 


T40013, T401 17, T55842. T55892, T58738, 
T58764, T58805. T58835. T58963, T60293, 
T60386. T6 1 270. T6 1 322. T6 1 37 1 . T6 1 395, 
T61404, T61721, T6I734. T61735, T61841, 
T61856, T61857. T61 884, T62049, T62065, 
T62070, T62087. T621 13, T62126, T62146. 
T41021, T62664. T62668, T62669. T62676, 
T62816. T62819, T62820, T62827, T641 18, 
T64230, T64368. T64422, T64678, T64698, 
T64747, T67429, T67590, T67709, T67724, 
T67754, T67785, T67831, T67863, T67888, 
T67996, T68022, T68038, T68104. T68142, 
T682 1 7, T684 1 8, T68465. T68484. T6853 1 , 
T68548, T68557, T68575. T68623, T68633, 
T68648, T68653. T68760, T68826, T68895, 
T68969, T68981, T69056, T69126, T69184, 
T69428, T69605, T69622, T69678, T69699, 
T70483, T70907. T70960. T7 1 0 1 9, T7 1 080. 
]~7 1 224, T7 1 297 ? T7 1 437 ; T7 1 660, T7 1 885, 
r71903, T71985. T72050. T721 15, T72129, 
T72147, T72I58. T72263, T72310, T72415, 
r72769, T72775, T72802. T72897, T72903, 
r72922. T72924. T73035. T73068. T73I67, 
H3224, T73305. T73392, T73458, T73473, 
H3482, T73525. T73540. T73541 . T7355 1, 
r73560, T73599. T73606. T73619. T73637, 
f73644, T73655. T73659. T73660. T73800, 
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T73887, T73913, T73945. T73950. T74048, 
r74200, T74201 , T74423. T74477, T74559, 
T747f)fi T74R77 T991 12 R05781 R05R67 
H47944. R95831, H6013L H65347, 
H65551, H68454, H68777, H73380, 
H73381, H79275, H79386. H82213, 
H82307, H93202, H93992. H93991. 
H94491. H94804, H95257. H95307, 
H95341, N28274, N58244 f N68733. 
N77623, N80767. N91623. W07555, 
WROft07 AA004677 AA0047SS 

AA033869. AA034057, AA234464, 
AA491842. C20927 


831631 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1494 of SEQ ID 
NO: 1 50. b is an integer of 1 5 to 1 508. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 150, and where b is 
sreater than or equal to a + 14. 




831632 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 1218 of SEQ ID 
NO:151, b is an integer of 15 to 1232, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 151, and where b is 
greater than or equal to a + 14, 


T60158, T60218, T62213, T62652, T62877. 
T62966. T63329, T63951 . T64542, T64634, 
T65965, T901 19, T91565. T91610, T92138, 
T94160, T94999, T90219, T83025, T84028; 
T84029, T8451 1, R22325, R22619, 
R22620, R25250, R25595, R26992, 
R27328, R32850, R32954 ; R33282, 
R44282, R47779, R48 1 5 1 , R48 1 52, 
R48322, R48428, R48538, R50415, 
R52277, R52278, R54608, R44282, 
R55376, R70352, R72103, R72155, 
R72280, R72317, R72367, R72368, 
R72371, R72372, R72716, R73784, 
R74375. R77393, R77394, R77892, 
R77987. R81485, R81725, H05676. 
HI 594 1. H22149, H22193, H24533, 
H25059, H26810, H27743, H27803, 
H28012, H28066, H28290, H28291, 
H30654, H39748, H39761, H41932, 
H41979, H42063, H42642, H42766, 
H42767, H44628, H45776, H45777, 
H46386, H46404, R93135, R93942, 
R94660. R94661, H50708, H50709, 
H50720, H50812, H5081 1, H50826, 
H61352. H62379, H63665, H63944, 
H66336. H66385, H70746, H73887, 
H74080, H74176! H82646] H82647^ 
H86555, H87065, H87719, H91 147, 
H91 197. H93078, H9321 1, H98788, 
N24993, N251 1 1, N30229, N32159. 
N34033. N36553, N41829, N42292, 
N46951. N49340, N52921. N55462, 
N57121, N69863. N76837, N80667, 
N92844. N93333, N93683, N94449, 
N95075, W16427, W15325, W23470. 
W23480. W25070, W25186. W30795. 
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W38675, W39219. W39393, W69270. 
W69557, AA019864, AA022662, 
AA022669. AA022768, AA025335, 
AA024417. AA031282, AA031281. 
AA032I92, AA039752, AA040328. 
AA040307. AA041359, AA041442, 
AA057720. AA074855, AA086192. 
AA099717. AA099716, A A 100416, 
AA142927. AA143150. AA149895. 
AA150239. AA150313, AA176193. 
AA459294. AA464165. AA425845, 
AA425899, AA428397. AA430393, 
AA427364, AA4691 13. AA505259, 
AA5 15918, A A5 i 6032, AA527677. 
AA533908, AA54I266, AA554671, 
AA555247, AA557794, AA565267, 
AA582247. AA584415, AA588477, 
AA593255. AA5953 1 1 , AA595376. 
AA604354. AA622137, AA573444, 
AA574244. AA732469. AA740323. 
AA741360. AA742872.. AA749432, 
AA807903, AA808285, AA872498, 
AA873 181. AA878 1 39, AA878294, 
AA909748, AA937058, AA987672, 
AA994225. AI076066. W07696 



831653 



Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 985 of SEQ ID 
NO: 1 52, b is an integer of 1 5 to 999. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 1 52, and where b is 
greater than or equal to a + 14. 



831655 



Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1 198 of SEQ ID 
NO: 153, b is an integer of 15 to 1212, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 153, and where b is 
greater than or equal to a + 14. 



N95539. VV24228, W37689, AA019086, 
AA430215 



831708 



Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between I to 2347 of SEQ ID 
NO: 1 54. b is an integer of 1 5 to 236 1 . where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 154. and where b is 
greater than or equal to a + 14. 



831738 



Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between I to 1817 of SEQ ID 
NO: 1 55. b is an integer of 1 5 to 1 83 1 . where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 1 55, and where b is 
greater than or equal to a + 14. 
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831741 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between I to 1 1 72 of SEQ ID 
NO: 1 56, b is an integer of 1 5 to 1 1 86, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 156, and where b is 
areater than or equal to a + 14. 


T47689. T80213. HI 1356, H1341 h 
R86865. R87546. N35663. AA081442. 
AA161001.C17978, C18946 


831754 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1434 of SEQ ID 
NO: 157, b is an integer of 15 to 1448, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 157, and where b is 
areater than or equal to a + 14. 




831760 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 990 of SEQ ID 
NO: 1 58 ? b is an integer of 1 5 to 1 004 ? where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 158, and where b is 
areater than or equal to a + 14. 


R73907, R74000, N64405. AA 196765. 
AA232516. AA806432. AA837776, 
AIO 17699 


831780 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1495 of SEQ ID 
NO: 1 59, b is an integer of 1 5 to 1 509, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 159, and where b is 
areater than or equal to a + 14. 


AA 100654. AA1 12750, AA594472, 
AA73I487 


831796 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 2146 of SEQ ID 
NO: 1 60, b is an integer of 1 5 to 2 1 60, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 1 60, and where b is 
ereater than or equal to a + 14. 


H14891, W74005, AA623010, D80585. 
AI096496. W38434 


831800 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 3595 of SEQ ID 
NO: 161, b is an integer of 15 to 3609, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 161, and where b is 
areater than or equal to a + 14. 




831807 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1 589 of SEQ ID 
NO: 162, b is an integer of 15 to 1603, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 162. and where b is 
areater than or equal to a + 14. 




831812 


Preferably excluded from the present invention are 
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one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between I to 839 of SEQ ID 
NO: 163, b is an integer of 1 5 to 853. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 163, and where b is 
greater than or equal to a + 14. 




831813 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1903 of SEQ ID 
NO: 164, b is an integer of 15 to 1917, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 164. and where b is 
greater than or equal to a + 14. 


HI 4269, AA069213. AA80866I 


831830 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 2406 of SEQ ID 
NO: 165, b is an integer of 15 to 2420. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 1 65. and where b is 
greater than or equal to a + 14. 


H04695. A A 1 1 2742. A A25 1 64 1 , 
AA506539 


831860 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 2047 of SEQ ID 
NO: 1 66, b is an integer of 1 5 to 206 1 . where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 1 66, and where b is 
sreater than or equal to a + 14. 




831872 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 2553 of SEQ ID 
NO: 167, b is an integer of 15 to 2567, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 167. and where b is 
greater than or equal to a + 14. 


R15368, R36227. R36228, R36669, 
R3975I, H12331, H12382, H47986, 
R84945, R97224, R97223, W78107, 
AA 149874. A A 1 93466. A A 1 93348, 
AA287444. AA535607, AA687414, 
AA689396. AA748665, AA8097 1 5 


831896 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 23 1 0 of SEQ ID 
NO: 1 68, b is an integer of 1 5 to 2324. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 168. and where b is 
greater than or equal to a + 14. 


R59635, N28389, AA 158646, AA 158659, 
AA 188594, A A 190705, AA459426, 
AA465652 


831928 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1 770 of SEQ ID 
NO: 1 69, b is an integer of 1 5 to 1 784, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 169, and where b is 
greater than or equal to a + 14. 




831949 


Preferably excluded from the present invention are 
Dne or more polynucleotides comprisine a nucleotide 
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sequence described by the general formula of a-b. 
where a is any integer between 1 to 1282 of SEQ ID 
NO: 1 70, b is an integer of 1 5 to 1 296, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 170. and where b is 
greater than or equal to a + 14. 




831950 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1883 of SEQ ID 
NO : 1 7 1 . b is an integer of 1 5 to 1897. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 171, and where b is 
greater than or equal to a + 14. 




831953 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between I to 1 709 of SEQ ID 
NO: 1 72. b is an integer of 1 5 to 1 723. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 172. and where b is 
sreater than or equal to a + 14. 




831975 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between I to 1402 of SEQ ID 
NO: 1 73. b is an integer of 1 5 to 1416, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 173, and where b is 
greater than or equal to a + 14. 




832036 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1942 of SEQ ID 
NO: 1 74, b is an integer of 1 5 to 1 956. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 174, and where b is 
greater than or equal to a + 14. 


R60820, R78776, R79082, H01912, 
H04427. N34789, N445I3, W20183. 
W35 1 50, AA 1 5970 1, AA1 59628, 
AA470753, AA659808 


832047 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1675 of SEQ ID 
NO: 1 75, b is an integer of 1 5 to 1 689, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 1 75, and where b is 
greater than or equal to a + 14. 


R21952, R21968, R26963, R78028, 
H75703, H75632, H84015, H88136, 
H88135, H94007, H95012, N24834, 
N30818, N31761, N41592, N79533, 
W 16686, W24639, W38979, W87777, 
W87875. AA121 146, AA122426, 
AA 13 1874, AA 13 1978, AA 147083, 
AA 147 140, AA282507, AA282605. 
AA558945, H84016, AA587558, 
AA830662, AA866026, AA9 17653, 
A1017813.C06340 


832078 

i 


Preferably excluded from the present invention are 
Dne or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b ; 
^vhere a is any integer between 1 to 1 002 of SEQ ID 
NO: 1 76, b is an integer of 1 5 to 1016, where both a 
ind b correspond to the positions of nucleotide 
esidues shown in SEQ ID NO: 1 76, and where b is 
greater than or equal to a + 14. 
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referablv excluded from the present invention are 
ne or more polynucleotides comprising a nucleotide 
equence described by the general formula of a-b, 
yhere a is any integer between I to 1350 of SEQ ID 
sJO: 1 77. b is an integer of 1 5 to 1 364. where both a 
t\A u rnrrpcnnnH tn the nositions ot nucleotide 
esidues shown in SEQ ID NO: 177. and where b is 
ireatcr than or equal to a + 14. 




832104 r 

c 
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5 referably excluded from the present invention are 
)ne or more polynucleotides comprising a nucleotide 
equence described by the general formula of a-b. 
vhere a is any integer between 1 to 726 of SEQ ID 
\0: 1 78, b is an integer of 1 5 to 740. where both a 
\r>r\ u rnrrpcnnnH tn the nn^itions ot nucleotide 
•esidues shown in SEQ ID NO: 1 78. and where b is 
greater than or equal to a + 14. 




832268 


Preferably excluded from the present invention are 
Dne or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
w here a is any integer between 1 to 1396 of SEQ ID 
NO: 1 79. b is an integer of 1 5 to 1410. where both a 
^r>/4 w rnrr^cnnnH tn the nositions of nucleotide 
residues shown in SEQ ID NO: 1 79. and where b is 
ereater than or equal to a + 14. 




832270 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1479 of SEQ ID 
NO: 180, b is an integer of 15 to 1493, where both a 
i«h k rrtrrpcnnnH tn the nositions of nucleotide 
residues shown in SEQ ID NO: 1 80. and where b is 
ereater than or equal to a + 14. 




832279 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b ? 
where a is any integer between I to 2026 of SEQ ID 
NO: 1 8 1 , b is an integer of 1 5 to 2040. where both a 

Y\ rr\TTf*<zrtar\r\ tn the nositions of nucleotide 
residues shown in SEQ ID NO: 181. and where b is 
ereater than or equal to a + 14. 




832317 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 955 of SEQ ID 
NO: 1 82, b is an integer of 1 5 to 969. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 182. and where b is 
ereater than or equal to a + 14. 


R81508, HI 2476, H86945, AA053747, 1 
AA1 15783, AA133749, AA134163, 
AA134164, AA224985. AA228334, 
A A228423 , A A229297 , A A64047 1 . 
AA657793, AA687568. AA904162, j 
AA983632 j 


832354 
832364 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between I to 1438 of SEQ ID 
NO: 1 83. b is an integer of 1 5 to 1 452. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 183. and where b is 
Greater than or equal to a + 14. 
Preferably excluded from the present invention are 
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Dnc or more polynucleotides comprising a nucleotide 
sequence described by the general formula ofa-b. 
ivhere a is any integer between I to 2105 of SEQ ID 
\'<3: 1 84. b is an integer of 15 to 2 1 19. where both a 
wd b correspond to the positions of nucleotide 
residues shown in SEQ ID NO. 1 84. and where b is 
greater than or equal to a + 14. 




832378 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula ofa-b. 
where a is any integer between 1 to 1 3 1 1 of SEQ ID 
NO: 1 85. b is an integer of 1 5 to 1 325, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 185. and where b is 
greater than or equal to a + 14. 




832385 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula ofa-b. 
where a is any integer between 1 to 419 of SEQ ID 
NO: 1 86. b is an integer of 1 5 to 433. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 186. and where b is 
greater than or equal to a + 14. 




832428 


Preferably excluded from the present invention arc 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula ofa-b. 
where a is any integer between 1 to 845 of SEQ ID 
NO: 187. b is an integer of 15 to 859, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 187, and where b is 
greater than or equal to a + 14. 


AA031420 


832485 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula ofa-b. 
where a is any integer between 1 to 819 of SEQ ID 
NO: 1 88. b is an integer of 1 5 to 833. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 188. and where b is 
greater than or equal to a + 14. 


R63025. R6674I. H53264. H53265. 
H53769. H53822, H54405. H54489. 
H81 182, H91282, AA526672. H81 181 


832494 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula ofa-b, 
where a is any integer between I to 2197 of SEQ ID 
NO: 1 89, b is an integer of 1 5 to 22 1 1 , where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 1 89. and where b is 
greater than or equal to a + 14. 


T61040. T61591, T90055, T90157, T92840, 
T93714. T96177, T77726. H04686. 
H05450. H06997. H20176. H20366, 
R92666, H65144, H92413. N64053, 
N64060. N66714, N71338. N7I388, 
N79742. N95497, N99884, W07259. 
W24989. W37394, W37657, W40208, 
W40260. W40532. W45430, W56165, 
W60427, W60986. W61080. W63739, 
W72328, W73757, W74394. AA025512, 
AA026057, AA065019. AA069295, 
AA069798. AA069845. AA070441, 
AA075793. AA083393, AA083394, 
AA084576, AA0861 8 1 . AA09901 9. 
AA099097, AA099493, AAI 02003. 
AA100395. AA100554. AA100555. 
A A 1 00638, AA 101578. AA 1 1 3226. 
AAI 1381 1. AAI 15645, AAI 15646, 
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\\\ 15888. AAl 15889. AA122231. 
KA 12 11 08. AA 121 596. AA 121671. 
\A121743. AA126075. AA126102. 
\A 126181. AA 1 26295. A A 1 26404. 
\A 1 29470, AAl 29665. AA 133945. 
\A 133946. AA 146752. AAl 55947. 
\A 1 57 140. AA15722S. AAI59947. 
\A 1 60900. AAl 64889. AAl 64890. 
\A 164840. AA 164839. AAl 72 107. 
\A182040. AA171714. AA187244. 
\A 1 87376. AA 1 864 1 8. AAl 88846. 
^A189131. AA196155. AA196257. 
*A1966l 1. AA196789. AAl 96961. 
AA223155. AA223415. AA226816. 
AA226856, AA227026. AA227109. 
AA227208. AA243 161. A A243205. 
AA428759. AA429347. AA5 14858. 
AA535250. AA555125. AA565075, 
AA565168. AA581531. AA587192. 
AA576761. AA580523. AA659699. 
AA688240. AA689484. AA689543. 
AA689313. AA729979. AA740203. 
AA747258, AA747399. AA747993. 
AA837961. AA865930. AA906561. 
AA9 1 0350 ? A A9 1 9085. A A93 1143, 
AA999884. A105 1 141 . F 19298. W22294, 
W22759, W22970. W25820, W73709, 
C02713. C02766. C03390. C03613, 
C04202. C05262, C05272. R28954. 
R29028, R29032, AA062628, AA090039, 
CI 8989 


832512 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 1645 of SEQ ID 
NO: 190. b is an integer of 15 to 1659, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 190. and where b is 
greater than or equal to a + 14. 




832515 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between I to 3880 of SEQ ID 
NO: 191, b is an integer of 15 to 3894 ? where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:19l. and where b is 
greater than or equal to a + 14. 




832526 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 681 of SEQ ID 
NO: 192, b is an integer of 1 5 to 695, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 192 , and where b is 
ercater than or equal to a + 14. 




832575 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 


R28543. R28684. R55782. R55862, 
R62797. R62843. R67670. R71 154, 
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sequence described by the general formula of a-b, 1 
vhere a is any integer between I to 3 1 1 7 of SEQ ID f 
\ r O:193. b is an integer of 15 to 3 1 3 1 . where both a I 
md b correspond to the positions of nucleotide 1 
esidues shown in SEQ ID NO: 1 93. and where b is ; 
greater than or equal to a + 14. i 

i 

i 


171651, N20642. N24838. N25562. 
VI290I4. N31768. N34161 . N57560. 
sJ721 1 1. VV00338. W00374. W30889. 
W52729. W59982. W68047. W68189. 
\A019459. AA043870. AA044336. 
\A045040. AA045041. AAl 15599. 
\A1 15134. AA131 177. AA165259, 
\A 1 65260. AA 1 65 1 9 1 . A A 1 65 1 92. 
\A164549. AAl 64550. AA261988. 
\A424972. AA279863. AA458832. 
\A459024. AA505193. AA507542. 
AA514388. AA622542. AA689232, 
AA689233, AA804910. AA807169, 
AA832321. AA87809L AA904023, 
AA936069. AA936071. AA946621. 
C00143. N86645. AA010988. AA641236. 
AA641464. CI 8301 


832576 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 2044 of SEQ ID 
NO: 194, b is an integer of 15 to 2058, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 194. and where b is 
Greater than or equal to a + 14. 




832588 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 817 of SEQ ID 
NO: 195, b is an integer of 15 to 831. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 195. and where b is. 
ereater than or equal to a + 14. 




832634 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 947 of SEQ ID 
NO: 1 96, b is an integer of 1 5 to 96 1 , where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 196, and where b is 
ereater than or equal to a + 14. 




832728 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 592 of SEQ ID 
NO: 197. b is an integer of 1 5 to 606. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 197. and where b is 
sreater than or equal to a + 14. 




833094 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 379 of SEQ ID 
NO:198 ? b is an integer of 15 to 393. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 198. and where b is 
ereater than or equal to a + 14. 
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833395 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between I to 1047 of SEQ ID 
NO: 1 99, b is an integer of 1 5 to 1061. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 199. and where b is 
greater than or equal to a + 14. 




834326 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between I to 1345 of SEQ ID 
NO: 200. b is an integer of 1 5 to 1 359. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:200. and where b is 
Greater than or equal to a + 14. 




834583 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 7 1 2 of SEQ ID 
NO:201 . b is an integer of 1 5 to 726. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:20l. and where b is 
greater than or equal to a + 14. 




834944 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between I to 2700 of SEQ ID 
NO:202, b is an integer of 15 to 2714. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:202, and where b is 
greater than or equal to a + 14. 




835012 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 408 of SEQ ID 
NO:203, b is an integer of 1 5 to 422, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:203. and where b is 
greater than or equal to a + 14. 




835104 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 2325 of SEQ ID 
NO:204, b is an integer of 15 to 2339, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:204, and where b is 
greater than or equal to a + 14. 




835332 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 1641 of SEQ ID 
NO:205. b is an integer of 15 to 1655. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:205. and where b is 
sreatcr than or equal to a + 14. 




835487 


Preferablv excluded from the present invention are 
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one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
Where a is any integer between 1 to 5 13 1 of SEQ ID 
NO:206, b is an integer of 15 to 5145. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:206. and where b is 
ureater than or equal to a + 14. 




836182 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 473 of SEQ ID 
NO:207. b is an integer of 15 to 487. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:207. and where b is 
ercatcr than or equal to a + 14. 




836522 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 2282 of SEQ ID 
NO:208. b is an integer of 15 to 2296. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO.208, and where b is 
greater than or equal to a + 14. 




836655 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 61 1 of SEQ ID 
NO:209. b is an integer of 15 to 625, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:209, and where b is 
greater than or equal to a + 14. 




836787 


Preferably excluded from the present invention arc 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 1537 of SEQ ID 
NO: 2 1 0. b is an integer of 1 5 to 1551. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:210. and where b is 
greater than or equal to a + 14. 


W56241. YV56321. AA00990I. AA521313, 
AA732599, AA730271 , AA76691 1, 
AA767313, W27009 


836789 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 997 of SEQ ID 
NO:21 1, b is an integer of 15 to 1011, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:21 1, and where b is 
creater than or equal to a + 14. 


T68817. R22374, R27362. H38950, 
R89148. R91088, H68416. H93594, 
N33889. N47045, N56761. W 19886. 
W44630. W61370. W86385. AA036993, 
AA065062, A A 1 0 1 0 1 7. A A 1 2 1 1 07, 
AA 130485, A A 1 47474, AA 160596. 
AA282977 


838577 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 1625 of SEQ ID 
NO:212, b is an integer of 15 to 1639. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:2l2. and where b is 
greater than or equal to a + 14. 


T53501. T40735. T63398, T63985. T64053. 
T64 1 55, T64284, T935 1 1 , T9494 1 9 T94995, 
T96340. R00890. R01553, RI2738, 
R 12739. R39790. R54423. R66373. 
R66595. R67104. R672I9. R79I51. 
R79152. RS21S0. R82224. R82470. 
R82471. H01963. H02048. H02758, 
H02759. H05982. HI9484. H19567, 
HI 9882. HI 9900. H44901. H44938, 
H44978. H46289. H46871. H49538. 
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H49781. H53114. H53220. H54300. 
H56079, H56279. H79695. H79696. 
N23140. N25755. N25850. N26983, 
N29784. N32719. N36477. N40I04. 
N42924, N44580. N50724. N55052. 
N67751. N93444. N98425. N98537. 
W02803. W21 105. W23673. W30688. 
W30899. W35I06. W45448. W45449. 
W45661. W44441. W46823. W46872. 
W47373. W47374. W52205. W5833L 
W58652. W96332. AA007386. AA007676, 
AA01 1363. AA0I6311. AA01751 1. 
AAO 18464. AAO 19899. AA025040, 
AA025039. AA029796. AA029797. 
AA031472. AA035395. AA035396. 
AA037272. AA040791. AA041228, 
AA042893. AA043029. AA055565. 
AA056185. AA056186. AA056621. 
AA056726. AA069193. AA079705. 
AA082517. AA084044. AA084043. 
AA 1 1 5273. AA I 1 5056. A A 1 3203 1 , 
AA132153. AAI49267. AA149284. 
AAI49378. AA158093. AA158103. 
AA 158364, AA 158904. AA 158905, 
AA165106. AA220957. AA235312,. 
A A25 1 1 69, A A42 1 302. AA42 1 425, 
AA428706, AA42929I. AA5 13790, 
AA53 1 603, AA55 1 736. AA554236, 
AA605236, AA604674, AA604939, 
AA6 12935, AA61 773 1 . AA627300, 
AA687527. AA732095. AA740760 : 
AA765135, AA765136. AA765296, 
AA765891, AA888144. AA908665. 
AA928038. AA936934. AA961 143, 
AA987647. AA975856. W03595, C03206. 
CI 8055, AA 164690. AA2 18956, 
AA29I352, AA292329. AA293276, 
AA393988. AA398076. AA4I0772, 
D 124 1 7, AA442678. AA442969, 
AA454814, AA454888, AA482370, 
AA486098, AA486161. AA625879, 
AA678365, AA679281. AA703505, 
AA722872, AA732793. AA989559, 
AI003448, AI014938. AI022070, 
A1084792. AI092360 


838717 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 21 13 of SEQ ID 
NO:2 1 3, b is an integer of 1 5 to 2 1 27. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:213. and where b is 
areater than or equal to a + 14. 




839008 


Preferably excluded from the present invention are 
Dne or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is anv integer between I to 1 152 of SEQ ID 
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NO:2 14. b is an integer of 1 5 to 11 66. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 2 14. and where b is 
greater than or equal to a + 14. 




840063 


■Preferably excluded from the present invention are 
pne or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
kvhere a is any integer between 1 to 3309 of SEQ ID 
NO:2I5, b is an integer of 15 to 3323, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:2l5. and where b is 
[greater than or equal to a + 14, 




840533 


(Preferably excluded from the present invention are 
pne or more polynucleotides comprising a nucleotide 
Sequence described by the general formula of a-b, 
Kvhere a is any integer between 1 to 1394 of SEQ ID 
NO: 2 1 6, b is an integer of 1 5 to 1 408. where both a 
pnd b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:2 1 6. and where b is 
[greater than or equal to a + 14. 




840669 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between I to 2097 of SEQ ID 
NO:217. b is an integer of 15 to 21 1 1, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:21 7, and where b is 
greater than or equal to a + 14. 


T71029. T79I45, T79226. T99989, R59589, 
R61735, R61734. R66I90. R67070. 
H16201, HI6200. H22960. H84I37, 
H85574, H98850, N23572. N26340. 
N56614. W72249. W76334. W86530. 
W87654, W87653, AA057869. AA122103, 
AA129545, AA 136524, AA 1 37122. 
AA429808. AA525242. AA558970. 
H99223, AA5843 1 7. AA595 1 68. 
AA825180. AA931521, AA938437, 
AI017369, N29659. N68604. W86674, 
AA007246 


841140 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 2479 of SEQ ID 
NO:2 1 8, b is an integer of 1 5 to 2493, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:2 1 8, and where b is 
greater than or equal to a + 14. 




841386 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-.b, 
where a is any integer between I to 1245 of SEQ ID 
NO:2 1 9, b is an integer of 1 5 to 1 259, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:219. and where b is 
greater than or equal to a + 14. 


AA429393, AA429394. AA493187, 
AA807096, AA836046 


841480 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 1835 of SEQ ID 
\ T O:220. b is an integer of 1 5 to 1 849. where both a 
and b correspond to the positions of nucleotide 
esidues shown in SEQ ID NO:220. and where b is 
greater than or equal to a + 14. 




841509 (Preferably excluded from the present invention arc 
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one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 1253 of SEQ ID 
NO:221. b is an integer of 15 to 1267. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:22L and where b is 
greater than or equal to a + 14. 




841616 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 740 of SEQ ID 
NO:222. b is an integer of 15 to 754. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:222. and where b is 
sreater than or equal to a + 14. 




S41900 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 1244 of SEQ ID 
NO:223. b is an integer of 15 to 1258. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:223, and where b is 
Greater than or equal to a + 14. 


R87848 ? AA806230. Z28656 


842054 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between I to 570 of SEQ ID 
NO:224, b is an integer of 15 to 584. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:224, and where b is 
greater than or equal to a + 14. 




843061 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 3435 of SEQ ID 
NO:225. b is an integer of 15 to 3449. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:225. and where b is 
greater than or equal to a + 14. 




843544 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 1852 of SEQ ID 
NO:226, b is an integer of 15 to 1866, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:226. and where b is 
greater than or equal to a + 14. 






p r a -fV. r ,iU|-,, £>v r* 1 1 irlp»rl frnm f h p nrpcpnt invention 7K rp 
rrclwidu iy e/tdULiGU irum mc jjicjCih iiivciiuvju aic 

one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 1050 of SEQ ID 
NO:227, b is an integer of 15 to 1064. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:227. and where b is 
greater than or equal to a + 14. 




844270 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
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sequence described by the general formula of a-b. 
where a is any integer between 1 to 359 of SEQ ID 
NO:228, b is an integer of 15 to 373. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:228. and where b is 
greater than or equal to a + 14. 




844604 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b ? 
where a is any integer between I to 2830 of SEQ ID 
NO:229. b is an integer of 1 5 to 2844. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:229. and where b is. 
ereater than or equal to a+ 14. 




844685 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1 784 of SEQ ID 
NO:230. b is an integer of 15 to 1798. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:230. and where b is 
greater than or equal toa+ 14. 




844855 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1809 of SEQ ID 
NO:23 1 . b is an integer of 1 5 to 1 823. where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:231. and where b is 
ereater than or equal to a + 14. 




845101 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 956 of SEQ ID 
NO:232, b is an integer of 15 to 970, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:232. and where b is 
greater than or equal to a + 14. 




845141 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 953 of SEQ ID 
NO:233, b is an integer of 15 to 967, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:233, and where b is 
ereater than or equal to a + 14. 




845220 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 2 149 of SEQ ID 
NO:234, b is an integer of 15 to 2163, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:234, and where b is 
ereater than or equal to a + 14. 


R70310. H02204, H28992, H29096, 
W67797. W67855. W72320, AA459289, 
AA459519, AA430385, AA746169 


845434 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described bv the eeneral formula of a-b. 
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vhere a is any integer between 1 to 1 307 of SEQ ID 
^JO:235. b is an integer of 15 to 1321. where both a 
ind b correspond to the positions of nucleotide 
esidues shown in bbl^ iu in<j.-£->->. ana wnere o is 
zreater than or equal to a + 14. 




845510 J 


Preferably excluded from the present invention are 
;>ne or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 669 of SEQ ID 
MO:236. b is an integer of 15 to 683. where both a 
ind b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:23o. ana where o is 
greater than or equal to a + 14. 




845600 


Preferably excluded from the present invention arc 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b. 
where a is any integer between 1 to 2101 of SEQ ID 
NO:237. b is an integer of 15 to 21 15, where both a 
and b correspond to the positions of nucleotide 
residues shown in otQ 1JJ invJ-z^ /, ana wnere o is 
Greater than or equal to a + 14. 




845882 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 1628 of SEQ ID 
NO:238, b is an integer of 15 to 1642, where both a 
and b correspond to the positions of nucleotide 
residues shown in obQ ID nu.^Jo, ana wnere o is 
ereater than or equal to a + 14. 




846007 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between 1 to 454 of SEQ ID 
NO:239. b is an integer of 15 to 468 ? where both a 
and b correspond to the positions of nucleotide 
residues shown in ohQ ID NCJ.zjy. ana wnere o is 
greater than or equal to a + 14. 


H81424 


846280 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is any integer between I to 1315 of SEQ ID 
NO:240 ? b is an integer of 15 to 1329, where both a 
and b correspond to the positions of nucleotide 
residues shown in ot^ iu i s *\j.£ e +\j, ana wnere d is 
greater than or equal to a + 14. 




846286 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described bv the general formula of a-b, 
where a is any integer between 1 to 1638 of SEQ ID 
NO:24I, b is an integer of 15 to 1652, where both a 
and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:241, and where b is 
greater than or equal to a + 14. 




846388 


Preferably excluded from the present invention are 
one or more polynucleotides comprising a nucleotide 
sequence described by the general formula of a-b, 
where a is anv inteeer between 1 to 1932 of SEQ ID 
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(NO:242. b is an integer of 1 5 to 1946. where both a 
'and b correspond to the positions of nucleotide 
Residues shown in SEQ ID NO:242. and where b is 
[greater than or equal to a + 14. 
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Polynucleotide and Polypeptide Variants 

The present invention is directed to variants of the polynucleotide sequence disclosed 
in SEQ ID NO:X or the complementary strand thereto, and/or the cDNA sequence contained 
in a cDNA clone contained in the deposit. 
5 The present invention also encompasses variants of a colon and/or colon cancer 

polypeptide sequence disclosed in SEQ ID NO:Y, a polypeptide sequence encoded by the 
polynucleotide sequence in SEQ ID NO:X, and/or a polypeptide sequence encoded by the 
cDNA in the related cDNA clone contained in the deposit. 

"Variant" refers to a polynucleotide or polypeptide differing from the polynucleotide 
10 or polypeptide of the present invention, but retaining essential properties thereof Generally, 
variants are overall closely similar, and, in many regions, identical to the polynucleotide or 
polypeptide of the present invention. 

The present invention is also directed to nucleic acid molecules which comprise, or 
alternatively consist of ? a nucleotide sequence which is at least 80%, 85%, 90%, 95%, 96%, 

15 97%, 98%, 99% or 100%, identical to, for example, the nucleotide coding sequence in SEQ 
ID NO:X or the complementary strand thereto, the nucleotide coding sequence of the related 
cDNA contained in a deposited library or the complementary strand thereto, a nucleotide 
sequence encoding the polypeptide of SEQ ID NO:Y, a nucleotide sequence encoding a 
polypeptide sequence encoded by the nucleotide sequence in SEQ ID NO:X, a nucleotide 

20 sequence encoding the polypeptide encoded by the cDNA in the related cDNA contained in a 
deposited library, and/or polynucleotide fragments of any of these nucleic acid molecules 
(e.g., those fragments described herein). Polypeptides encoded by these nucleic acid 
molecules are also encompassed by the invention. In another embodiment, the invention 
encompasses nucleic acid molecules which comprise or alternatively consist of, a 

25 polynucleotide which hybridizes under stringent hybridization conditions, or alternatively, 
under low stringency conditions, to the nucleotide coding sequence in SEQ ID NO:X, the 
nucleotide coding sequence of the related cDNA clone contained in a deposited library, a 
nucleotide sequence encoding the polypeptide of SEQ ID NO:Y, a nucleotide sequence 
encoding a polypeptide sequence encoded by the nucleotide sequence in SEQ ID NO:X, a 

30 nucleotide sequence encoding the polypeptide encoded by the cDNA in the related cDNA 
clone contained in a deposited library, and/or polynucleotide fragments of any of these 
nucleic acid molecules (e.g., those fragments described herein). Polynucleotides which 
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hybridize to the complement of these nucleic acid molecules under stringent hybridization 
conditions or alternatively, under lower stringency conditions, are also encompassed by the 
invention, as are polypeptides encoded by these polynucleotides. 

The present invention is also directed to polypeptides which comprise, or alternatively 
5 consist of, an amino acid sequence which is at least 80%, 85%, 90%, 95%, 96%, 97%. 98%, 
99% or 100% identical to, for example, the polypeptide sequence shown in SEQ ID NO:Y. a 
polypeptide sequence encoded by the nucleotide sequence in SEQ ID NO:X, a polypeptide 
sequence encoded by the cDNA in the related cDNA clone contained in a deposited library, 
and/or polypeptide fragments of any of these polypeptides (e.g., those fragments described 

10 herein). Polynucleotides which hybridize to the complement of the nucleic acid molecules 
encoding these polypeptides under stringent hybridization conditions, or alternatively, under 
lower stringency conditions, are also encompassed by the invention, as are polypeptides 
encoded by these polynucleotides. 

By a nucleic acid having a nucleotide sequence at least, for example, 95% "identical" 

15 to a reference nucleotide sequence of the present invention, it is intended that the nucleotide 
sequence of the nucleic acid is identical to the reference sequence except that the nucleotide 
sequence may include up to five point mutations per each 100 nucleotides of the reference 
nucleotide sequence encoding the polypeptide. In other words, to obtain a nucleic acid 
having a nucleotide sequence at least 95% identical to a reference nucleotide sequence, up to 

20 5% of the nucleotides in the reference sequence may be deleted or substituted with another 
nucleotide, or a number of nucleotides up to 5% of the total nucleotides in the reference 
sequence may be inserted into the reference sequence. The query sequence may be, for 
example, an entire sequence referred to in Table 1, an ORF (open reading frame), or any 
fragment specified as described herein. 

25 As a practical matter, whether any particular nucleic acid molecule or polypeptide is 

at least 80%, 85%, 90%, 95%, 96%, 97%, 98% or 99% identical to a nucleotide sequence of 
the present invention can be determined conventionally using known computer programs. A 
preferred method for determining the best overall match between a query sequence (a 
sequence of the present invention) and a subject sequence, also referred to as a global 

30 sequence alignment, can be determined using the FASTDB computer program based on the 
algorithm of Brutlag et al. (Comp. App. Biosci. 6:237-245 (1990)). In a sequence alignment 
the query and subject sequences are both DNA sequences. An RNA sequence can be 
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compared by converting U's to T's. The result of said global sequence alignment is in 
percent identity. Preferred parameters used in a FASTDB alignment of DNA sequences to 
calculate percent identiy are: Matrix=Unitary, k-tuple=4, Mismatch Penalty=l, Joining 
Penalty=30. Randomization Group Length=0 ? Cutoff Score=l, Gap Penalty=5 ? Gap Size 
5 Penalty 0.05 r Window Size=500 or the lenght of the subject nucleotide sequence, whichever 
is shorter. 

If the subject sequence is shorter than the query sequence because of 5' or 3' 
deletions, not because of internal deletions, a manual correction must be made to the results. 
This is because the FASTDB program does not account for 5' and 3' truncations of the 

10 subject sequence when calculating percent identity. For subject sequences truncated at the 5' 
or 3 ? ends, relative to the query sequence, the percent identity is corrected by calculating the 
number of bases of the query sequence that are 5* and 3' of the subject sequence, which are 
not matched/aligned, as a percent of the total bases of the query sequence. Whether a 
nucleotide is matched/aligned is determined by results of the FASTDB sequence alignment. 

15 This percentage is then subtracted from the percent identity, calculated by the above 
FASTDB program using the specified parameters, to arrive at a Final percent identity score. 
This corrected score is what is used for the purposes of the present invention. Only bases 
outside the 5' and 3' bases of the subject sequence, as displayed by the FASTDB alignment, 
which are not matched/aligned with the query sequence, are calculated for the purposes of 

20 manually adjusting the percent identity score. 

For example, a 90 base subject sequence is aligned to a 100 base query sequence to 
determine percent identity. The deletions occur at the 5' end of the subject sequence and 
therefore, the FASTDB alignment does not show a matched/alignment of the first 10 bases at 
5' end. The 10 unpaired bases represent 10% of the sequence (number of bases at the 5' and 

25 3' ends not matched/total number of bases in the query sequence) so 10% is subtracted from 
the percent identity score calculated by the FASTDB program. If the remaining 90 bases 
were perfectly matched the final percent identity would be 90%. In another example, a 90 
base subject sequence is compared with a 100 base query sequence. This time the deletions 
are internal deletions so that there are no bases on the 5' or 3' of the subject sequence which 

30 are not matched/aligned with the query. In this case the percent identity calculated by 
FASTDB is not manually corrected. Once again, only bases 5' and 3' of the subject sequence 
which are not matched/aligned with the query sequence are manually corrected for. No other 
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manual corrections are to made for the purposes of the present invention. 

By a polypeptide having an amino acid sequence at least, for example, 95% 
"identical" to a query amino acid sequence of the present invention, it is intended that the 
amino acid sequence of the subject polypeptide is identical to the query sequence except that 
5 the subject polypeptide sequence may include up to five amino acid alterations per each 100 
amino acids of the query amino acid sequence. In other words, to obtain a polypeptide 
having an amino acid sequence at least 95% identical to a query amino acid sequence, up to 
5% of the amino acid residues in the subject sequence may be inserted, deleted, (indels) or 
substituted with another amino acid. These alterations of the reference sequence may occur 

10 at the amino or carboxy terminal positions of the reference amino acid sequence or anywhere 
between those terminal positions, interspersed either individually among residues in the 
reference sequence or in one or more contiguous groups within the reference sequence. 

As a practical matter, whether any particular polypeptide is at least 80%, 85%, 90%, 
95%, 96%. 97%, 98% or 99% identical to, for instance, the amino acid sequence in SEQ ID 

15 NO:Y or a fragment thereof, the amino acid sequence encoded by the nucleotide sequence in 
SEQ ID NO:X or a fragment thereof, or the amino acid sequence encoded by the cDNA in 
the related cDNA clone contained in a deposited library, or a fragment thereof, can be 
determined conventionally using known computer programs. A preferred method for 
deterrning the best overall match between a query sequence (a sequence of the present 

20 invention) and a subject sequence, also referred to as a global sequence alignment, can be 
determined using the FASTDB computer program based on the algorithm of Brutlag et al. 
(Comp. App. BioscL 6:237- 245(1990)). In a sequence alignment the query and subject 
sequences are either both nucleotide sequences or both amino acid sequences. The result of 
said global sequence alignment is in percent identity. Preferred parameters used in a 

25 FASTDB amino acid alignment are: Matrix^PAM 0, k-tuple=2, Mismatch Penalty=l, 
Joining Penalty-20, Randomization Group Length=0, Cutoff Score=l, Window 
Size=sequence length, Gap Penalty=5, Gap Size Penalty=0.05, Window Size=500 or the 
length of the subject amino acid sequence, whichever is shorter. 

If the subject sequence is shorter than the query sequence due to N- or C-terminal 

30 deletions, not because of internal deletions, a manual correction must be made to the results. 
This is because the FASTDB program does not account for N- and C-terminal truncations of 
the subject sequence when calculating global percent identity. For subject sequences 
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truncated at the N- and C-termini, relative to the query sequence, the percent identity is 
corrected by calculating the number of residues of the query sequence that are N- and C- 
terminal of the subject sequence ; which are not matched/aligned with a corresponding subject 
residue, as a percent of the total bases of the query sequence. Whether a residue is 
5 matched/aligned is determined by results of the FASTDB sequence alignment. This 
percentage is then subtracted from the percent identity, calculated by the above FASTDB 
program using the specified parameters, to arrive at a final percent identity score. This final 
percent identity score is what is used for the purposes of the present invention. Only residues 
to the N- and C-termini of the subject sequence, which are not matched/aligned with the 
10 query sequence, are considered for the purposes of manually adjusting the percent identity 
score. That is. only query residue positions outside the farthest N- and C- terminal residues 
of the subject sequence. 

For example, a 90 amino acid residue subject sequence is aligned with a 100 residue 
query sequence to determine percent identity. The deletion occurs at the N-terminus of the 
15 subject sequence and therefore, the FASTDB alignment does not show a matching/alignment 
of the first 10 residues at the N-terminus. The 10 unpaired residues represent 10% of the 
sequence (number of residues at the N- and C- termini not matched/total number of residues 
in the query sequence) so 10% is subtracted from the percent identity score calculated by the 
FASTDB program. If the remaining 90 residues were perfectly matched the final percent 
20 identity would be 90%. In another example, a 90 residue subject sequence is compared with 
a 100 residue query sequence. This time the deletions are internal deletions so there are no 
residues at the N- or C-termini of the subject sequence which are not matched/aligned with 
the query. In this case the percent identity calculated by FASTDB is not manually corrected. 
Once again, only residue positions outside the N- and C-terminal ends of the subject 
25 sequence, as displayed in the FASTDB alignment, which are not matched/aligned with the 
query sequence are manually corrected for. No other manual corrections are to made for the 
purposes of the present invention. 

The variants may contain alterations in the coding regions, non-coding regions, or 
both. Especially preferred are polynucleotide variants containing alterations which produce 
30 silent substitutions, additions, or deletions, but do not alter the properties or activities of the 
encoded polypeptide. Nucleotide variants produced by silent substitutions due to the 
degeneracy of the genetic code are preferred. Moreover, variants in which less than 50, less 
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than 40, less than 30, less than 20, less than 10, or 5-50, 5-25, 5-10, 1-5, or 1-2 amino acids 
are substituted, deleted, or added in any combination are also preferred. Polynucleotide 
variants can be produced for a variety of reasons, e.g., to optimize codon expression for a 
particular host (change codons in the human mRNA to those preferred by a bacterial host 
5 such as E. coli). 

Naturally occurring variants are called "allelic variants," and refer to one of several 
alternate forms of a gene occupying a given locus on a chromosome of an organism. (Genes 
II. Levvin, B., ed., John Wiley & Sons, New York (1985).) These allelic variants can vary at 
either the polynucleotide and/or polypeptide level and are included in the present invention. 
10 Alternatively, non-naturally occurring variants may be produced by mutagenesis techniques 
or by direct synthesis. 

Using known methods of protein engineering and recombinant DNA technology, 
variants may be generated to improve or alter the characteristics of the polypeptides of the 
present invention. For instance, as discussed herein, one or more amino acids can be deleted 

15 from the N-terminus or C-terminus of the polypeptide of the present invention without 
substantial loss of biological function. The authors of Ron et al., J. Biol. Chem. 268: 2984- 
2988 (1993), reported variant KGF proteins having heparin binding activity even after 
deleting 3, 8, or 27 amino-terminal amino acid residues. Similarly, Interferon gamma 
exhibited up to ten times higher activity after deleting 8-10 amino acid residues from the 

20 carboxy terminus of this protein. (Dobeli et al., J. Biotechnology 7:199-216 (1988).) 

Moreover, ample evidence demonstrates that variants often retain a biological activity 
similar to that of the naturally occurring protein. For example, Gayle and coworkers (J. Biol. 
Chem 268:22105-221 1 1 (1993)) conducted extensive mutational analysis of human cytokine 
lL-la. They used random mutagenesis to generate over 3,500 individual IL-la mutants that 

25 averaged 2.5 amino acid changes per variant over the entire length of the molecule. Multiple 
mutations were examined at every possible amino acid position. The investigators found that 
M [m]ost of the molecule could be altered with little effect on either [binding or biological 
activity]. " (See, Abstract.) In fact, only 23 unique amino acid sequences, out of more than 
3,500 nucleotide sequences examined, produced a protein that significantly differed in 

30 activity from wild-type. 

Furthermore, as discussed herein, even if deleting one or more amino acids from the 
N-terminus or C-terminus of a polypeptide results in modification or loss of one or more 
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biological functions, other biological activities may still be retained- For example, the ability 
of a deletion variant to induce and/or to bind antibodies which recognize the secreted form 
will likely be retained when less than the majority of the residues of the secreted form are 
removed from the N-terminus or C-terminus. Whether a particular polypeptide lacking N- or 
5 C-terminal residues of a protein retains such immunogenic activities can readily be 
determined by routine methods described herein and otherwise known in the art. 

Thus, the invention further includes polypeptide variants which show a functional 
activity (e.g., biological activity) of the polypeptide of the invention of which they are a 
variant. Such variants include deletions, insertions, inversions, repeats, and substitutions 

10 selected according to general rules known in the art so as have little effect on activity. 

The present application is directed to nucleic acid molecules at least 80%, 85%, 90%, 
95%, 96%, 97%, 98%, 99% or 100% identical to the nucleic acid sequences disclosed herein 
or fragments thereof, (e.g., including but not limited to fragments encoding a polypeptide 
having the amino acid sequence of an N and/or C terminal deletion), irrespective of whether 

15 they encode a polypeptide having functional activity. This is because even where a particular 
nucleic acid molecule does not encode a polypeptide having functional activity, one of skill 
in the art would still know how to use the nucleic acid molecule, for instance, as a 
hybridization probe or a polymerase chain reaction (PCR) primer. Uses of the nucleic acid 
molecules of the present invention that do not encode a polypeptide having functional activity 

20 include, inter alia, (1) isolating a gene or allelic or splice variants thereof in a cDNA library; 
(2) in situ hybridization (e.g., "FISH") to metaphase chromosomal spreads to provide precise 
chromosomal location of the gene, as described in Verma et al., Human Chromosomes: A 
Manual of Basic Techniques, Pergamon Press, New York (1988); and (3) Northern Blot 
analysis for detecting mRNA expression in specific tissues. 

25 Preferred, however, are nucleic acid molecules having sequences at least 80%, 85%, 

90%, 95%, 96%, 97%, 98%, 99% or 100% identical to the nucleic acid sequences disclosed 
herein, which do, in fact, encode a polypeptide having a functional activity of a polypeptide 
of the invention. 

Of course, due to the degeneracy of the genetic code, one of ordinary skill in the art 
30 will immediately recognize that a large number of the nucleic acid molecules having a 
sequence at least 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identical to, for 
example, the nucleic acid sequence of the cDNA in the related cDNA clone contained in a 
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deposited library, the nucleic acid sequence referred to in Table 1 (SEQ ID NO:X), or 
fragments thereof, will encode polypeptides "having functional activity. " In fact, since 
degenerate variants of any of these nucleotide sequences all encode the same polypeptide, in 
many instances, this will be clear to the skilled artisan even without performing the above 
5 described comparison assay. It will be further recognized in the art that, for such nucleic acid 
molecules that are not degenerate variants, a reasonable number will also encode a 
polypeptide having functional activity. This is because the skilled artisan is fully aware of 
amino acid substitutions that are either less likely or not likely to significantly effect protein 
function (e.g., replacing one aliphatic amino acid with a second aliphatic amino acid), as 
10 further described below. 

For example, guidance concerning how to make phenotypically silent amino acid 
substitutions is provided in Bowie et al., "Deciphering the Message in Protein Sequences: 
Tolerance to Amino Acid Substitutions," Science 247:1306-1310 (1990), wherein the authors 
indicate that there are two main strategies for studying the tolerance of an amino acid 
15 sequence to change. 

The first strategy exploits the tolerance of amino acid substitutions by natural 
selection during the process of evolution. By comparing amino acid sequences in different 
species, conserved amino acids can be identified. These conserved amino acids are likely 
important for protein function. In contrast, the amino acid positions where substitutions have 
20 been tolerated by natural selection indicates that these positions are not critical for protein 
function. Thus, positions tolerating amino acid substitution could be modified while still 
maintaining biological activity of the protein. 

The second strategy uses genetic engineering to introduce amino acid changes at 
specific positions of a cloned gene to identify regions critical for protein function. For 
25 example, site directed mutagenesis or alanine-scanning mutagenesis (introduction of single 
alanine mutations at every residue in the molecule) can be used. (Cunningham and Wells, 
Science 244:1081-1085 (1989).) The resulting mutant molecules can then be tested for 
biological activity. 

As the authors state, these two strategies have revealed that proteins are surprisingly 
30 tolerant of amino acid substitutions. The authors further indicate which amino acid changes 
are likely to be permissive at certain amino acid positions in the protein. For example, most 
buried (within the tertiary structure of the protein) amino acid residues require nonpolar side 
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chains, whereas few features of surface side chains are generally conserved. Moreover, 
tolerated conservative amino acid substitutions involve replacement of the aliphatic or 
hydrophobic amino acids Ala, Val, Leu and lie; replacement of the hydroxyl residues Ser and 
Thr; replacement of the acidic residues Asp and Glu; replacement of the amide residues Asn 
5 and Gin. replacement of the basic residues Lys, Arg, and His; replacement of the aromatic 
residues Phe, Tyr, and Trp, and replacement of the small-sized amino acids Ala, Ser, Thr, 
Met, and Gly. Besides conservative amino acid substitution, variants of the present invention 
include (i) substitutions with one or more of the non-conserved amino acid residues, where 
the substituted amino acid residues may or may not be one encoded by the genetic code, or 

10 (ii) substitution with one or more of amino acid residues having a substituent group, or (iii) 
fusion of the mature polypeptide with another compound, such as a compound to increase the 
stability and/or solubility of the polypeptide (for example, polyethylene glycol), or (iv) fusion 
of the polypeptide with additional amino acids, such as, for example, an IgG Fc fusion region 
peptide, or leader or secretory sequence, or a sequence facilitating purification. Such variant 

15 polypeptides are deemed to be within the scope of those skilled in the art from the teachings 
herein. 

For example, polypeptide variants containing amino acid substitutions of charged 
amino acids with other charged or neutral amino acids may produce proteins with improved 
characteristics, such as less aggregation. Aggregation of pharmaceutical formulations both 

20 reduces activity and increases clearance due to the aggregate's immunogenic activity. 
(Pinckard et al., Clin. Exp. Immunol. 2:331-340 (1967); Robbins et al., Diabetes 36: 838-845 
(1987); Cleland et al., Crit. Rev. Therapeutic Drug Carrier Systems 10:307-377 (1993).) 

A further embodiment of the invention relates to a polypeptide which comprises the 
amino acid sequence of a polypeptide having an amino acid sequence which contains at least 

25 one amino acid substitution, but not more than 50 amino acid substitutions, even more 
preferably, not more than 40 amino acid substitutions, still more preferably, not more than 30 
amino acid substitutions, and still even more preferably, not more than 20 amino acid 
substitutions. Of course it is highly preferable for a polypeptide to have an amino acid 
sequence which comprises the amino acid sequence of a polypeptide of SEQ ID NO:Y, an 

30 amino acid sequence encoded by SEQ ID NO:X, and/or the amino acid sequence encoded by 
the cDNA in the related cDNA clone contained in a deposited library which contains, in order 
of ever-increasing preference, at least one, but not more than 10, 9, 8, 7, 6, 5, 4, 3, 2 or 1 
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amino acid substitutions. In specific embodiments, the number of additions, substitutions, 
and/or deletions in the amino acid sequence of SEQ ID NO:Y or fragments thereof (e.g., the 
mature form and/or other fragments described herein), an amino acid sequence encoded by 
SEQ ID NO:X or fragments thereof, and/or the amino acid sequence encoded by the cDNA in 
5 the related cDNA clone contained in a deposited library or fragments thereof, is 1-5, 5-10, 5- 
25, 5-50, 10-50 or 50-150, conservative amino acid substitutions are preferable. 

Polynucleotide and Polypeptide Fragments 

The present invention is also directed to polynucleotide fragments of the colon and/or 

10 colon cancer polynucleotides (nucleic acids) of the invention. In the present invention, a 
"polynucleotide fragment" refers, for example, to a polynucleotide having a nucleic acid 
sequence which: is a portion of the cDNA contained in a depostied cDNA clone; or is a 
portion of a polynucleotide sequence encoding the polypeptide encoded by the cDNA 
contained in a deposited cDNA clone; or is a portion of the polynucleotide sequence in SEQ 

15 ID NO:X or the complementary strand thereto; or is a polynucleotide sequence encoding a 
portion of the polypeptide of SEQ ID NO:Y; or is a polynucleotide sequence encoding a 
portion of a polypeptide encoded by SEQ ID NO:X or the complementary strand thereto. 
The nucleotide fragments of the invention are preferably at least about 15 nt, and more 
preferably at least about 20 nt ? still more preferably at least about 30 nt, and even more 

20 preferably, at least about 40 nt, at least about 50 nt, at least about 75 nt, at least about 100 nt, 
at least about 125 nt or at least about 150 nt in length. A fragment "at least 20 nt in length," 
for example, is intended to include 20 or more contiguous bases from, for example, the 
sequence contained in the cDNA in a related cDNA clone contained in a deposited library, 
the nucleotide sequence shown in SEQ ID NO.X or the complementary stand thereto. In this 

25 context "about" includes the particularly recited value or a value larger or smaller by several 
(5, 4, 3, 2, or 1) nucleotides. These nucleotide fragments have uses that include, but are not 
limited to, as diagnostic probes and primers as discussed herein. Of course, larger fragments 
(e.g., at least 150, 175, 200, 250, 500, 600, 1000, or 2000 nucleotides in length) are also 
encompassed by the invention. 

30 Moreover, representative examples of polynucleotide fragments of the invention, 

include, for example, fragments comprising, or alternatively consisting of. a sequence from 
about nucleotide number 1-50, 51-100, 101-150, 151-200, 201-250, 251-300, 301-350, 351- 
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400, 401-450. 451-500, 501-550. 551-600, 651-700.701- 750. 751-800, 800-850, 851-900. 
901-950, 951-1000, 1001-1050, 1051-1100. 1101-1150, 1151-1200. 1201-1250, 1251-1300, 
1301-1350. 1351-1400, 1401-1450, 1451-1500. 1501-1550, 1551-1600. 1601-1650, 1651- 
1700, 1701-1750, 1751-1800, 1801-1850, 1851-1900, 1901-1950, 1951-2000, 2001-2050, 
5 2051-2100. 2101-2150, 2151-2200, 2201-2250, 2251-2300, 2301-2350, 2351-2400, 2401- 
2450, 2451-2500. 2501-2550, 2551-2600. 2601-2650, 2651-2700, 2701-2750, 2751-2800, 
2801-2850, 2S51-2900, 2901-2950, 2951-3000. 3001-3050, 3051-3100, 3101-3150, 3151- 
3200, 3201-3250, 3251-3300. 3301-3350, 3351-3400, 3401-3450, 3451-3500, 3501-3550, 
3551-3600. 3601-3650, 3651-3700, 3701-3750, 3751-3800, 3801-3850, 3851-3900, 3901- 
10 3950, 3951-4000, 4001-4050, 4051-4100, and 4101 to the end of SEQ ID NO:X, or the 
complementary strand thereto. In this context ••about" includes the particularly recited range 
or a range larger or smaller by several (5, 4, 3. 2, or 1) nucleotides, at either terminus or at 
both termini. Preferably, these fragments encode a polypeptide which has a functional 
activity (e.g., biological activity) of the polypeptide encoded by the polynucleotide of which 

15 the sequence is a portion. More preferably, these fragments can be used as probes or primers 
as discussed herein. Polynucleotides which hybridize to one or more of these nucleic acid 
molecules under stringent hybridization conditions or alternatively, under lower stringency 
conditions, are also encompassed by the invention, as are polypeptides encoded by these 
polynucleotides or fragments. 

20 Moreover, representative examples of polynucleotide fragments of the invention, 

include, for example, fragments comprising, or alternatively consisting of, a sequence from 
about nucleotide number 1-50, 51-100, 101-150, 151-200, 201-250, 251-300, 301-350, 351- 
400, 401-450, 451-500, 501-550, 551-600, 651-700,701- 750, 751-800, 800-850, 851-900, 
901-950, 951-1000, 1001-1050, 1051-1100, 1101-1150, 1151-1200, 1201-1250, 1251-1300, 

25 1301-1350, 1351-1400, 1401-1450, 1451-1500, 1501-1550, 1551-1600, 1601-1650, 1651- 
1700, 1701-1750, 1751-1800, 1801-1850, 1851-1900, 1901-1950, 1951-2000, 2001-2050, 
2051-2100, 2101-2150, 2151-2200, 2201-2250, 2251-2300, 2301-2350, 2351-2400, 2401- 
2450, 2451-2500, 2501-2550, 2551-2600, 2601-2650, 2651-2700, 2701-2750, 2751-2800, 
2801-2850, 2851-2900, 2901-2950, 2951-3000. 3001-3050, 3051-3100, 3101-3150, 3151- 

30 3200. 3201-3250. 3251-3300, 3301-3350. 3351-3400, 3401-3450, 3451-3500, 3501-3550, 
3551-3600, 3601-3650, 3651-3700, 3701-3750, 3751-3800, 3801-3850, 3851-3900, 3901- 
3950, 3951-4000, 4001-4050, 4051-4100. and 4101 to the end of the cDNA nucleotide 
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sequence contained in the deposited cDNA clone, or the complementary strand thereto. In 
this context ''about 7 includes the particularly recited range, or a range larger or smaller by 
several (5, 4. 3, 2, or 1) nucleotides, at either terminus or at both termini. Preferably, these 
fragments encode a polypeptide which has a functional activity (e.g., biological activity) of 
5 the polypeptide encoded by the cDNA nucleotide sequence contained in the deposited cDNA 
clone. More preferably, these fragments can be used as probes or primers as discussed 
herein. Polynucleotides which hybridize to one or more of these fragments under stringent 
hybridization conditions or alternatively, under lower stringency conditions, are also 
encompassed by the invention, as are polypeptides encoded by these polynucleotides or 
10 fragments. 

In the present invention, a "polypeptide fragment" refers to an amino acid sequence 
which is a portion of that contained in SEQ ID NO:Y, a portion of an amino acid sequence 
encoded by the polynucleotide sequence of SEQ ID NO:X, and/or encoded by the cDNA 
contained in the related cDNA clone contained in a deposited library. Protein (polypeptide) 

15 fragments may be "free-standing," or comprised within a larger polypeptide of which the 
fragment forms a part or region, most preferably as a single continuous region. 
Representative examples of polypeptide fragments of the invention, include, for example, 
fragments comprising, or alternatively consisting of, an amino acid sequence from about 
amino acid number 1-20,21-40,41-60,61-80,81-100, 102-120, 121-140, 141-160, 161-180, 

20 181-200, 201-220. 221-240, 241-260, 261-280, 281-300, 301-320, 321-340, 341-360, 361- 
380, 381-400, 401-420, 421-440, 441-460, 461-480, 481-500, 501-520, 521-540, 541-560, 
561-580, 581-600, 601-620, 621-640, 641-660, 661-680, 681-700, 701-720, 721-740, 741- 
760, 761-780, 781-800, 801-820, 821-840, 841-860, 861-880, 881-900, 901-920, 921-940, 
941-960, 961-980, 981-1000, 1001-1020, 1021-1040, 1041-1060, 1061-1080, 1081-1100, 

25 1101-1120, 1121-1140, 1141-1160, 1161-1180, 1181-1200, 1201-1220, 1221-1240, 1241- 
1260, 1261-1280, 1281-1300, 1301-1320, 1321-1340, 1341-1360, and 1361 to the end of 
SEQ ID NO:Y. Moreover, polypeptide fragments of the invention may be at least about 10, 
15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 100, 1 10, 120, 130, 140, or 150 
amino acids in length. In this context "about" includes the particularly recited ranges or 

30 values, or ranges or values larger or smaller by several (5, 4. 3, 2, or 1 ) amino acids, at either 
terminus or at both termini. Polynucleotides encoding these polypeptide fragments are also 
encompassed by the invention. 
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Even if deletion of one or more amino acids from the N-terminus of a protein results 
in modification of loss of one or more biological functions of the protein, other functional 
activities (e.g., biological activities, ability to multimerize, ability to bind a ligand) may still 
be retained. For example, the ability of shortened muteins to induce and/or bind to antibodies 
which recognize the complete or mature forms of the polypeptides generally will be retained 
when less than the majority of the residues of the complete or mature polypeptide are 
removed from the N-terminus. Whether a particular polypeptide lacking N-terminal residues 
of a complete polypeptide retains such immunologic activities can readily be determined by 
routine methods described herein and otherwise known in the art. It is not unlikely that a 
mutein with a large number of deleted N-terminal amino acid residues may retain some 
biological or immunogenic activities. In fact, peptides composed of as few as six amino acid 
residues may often evoke an immune response. 

Accordingly, polypeptide fragments of the invention include the secreted protein as 
well as the mature form. Further preferred polypeptide fragments include the secreted protein 
or the mature form having a continuous series of deleted residues from the amino or the 
carboxy terminus, or both. For example, any number of amino acids, ranging from 1 -60, can 
be deleted from the amino terminus of either the secreted polypeptide or the mature form. 
Similarly, any number of amino acids, ranging from 1-30, can be deleted from the carboxy 
terminus of the secreted protein or mature form. Furthermore, any combination of the above 
amino and carboxy terminus deletions are preferred. Similarly, polynucleotides encoding 
these polypeptide fragments are also preferred. 

The present invention further provides polypeptides having one or more residues 
deleted from the amino terminus of the amino acid sequence of a polypeptide disclosed 
herein (e.g., a polypeptide of SEQ ID NO:Y, a polypeptide encoded by the polynucleotide 
sequence contained in SEQ ID NO:X, and/or a polypeptide encoded by the cDNA contained 
in the related cDNA clone contained in a deposited library). In particular, N-terminal 
deletions may be described by the general formula m-q, where q is a whole integer 
representing the total number of amino acid residues in a polypeptide of the invention (e.g., 
the polypeptide disclosed in SEQ ID NO:Y), and m is defined as any integer ranging from 2 
to q-6. Polynucleotides encoding these polypeptides are also encompassed by the invention. 

Also as mentioned above, even if deletion of one or more amino acids from the 
C-tenninus of a protein results in modification of loss of one or more biological functions of 
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the protein, other functional activities (e.g., biological activities, ability to multimerize, 
ability to bind a ligand) may still be retained. For example the ability of the shortened mutein 
to induce and/or bind to antibodies which recognize the complete or mature forms of the 
polypeptide generally will be retained when less than the majority of the residues of the 
5 complete or mature polypeptide are removed from the C-terminus. Whether a particular 
polypeptide lacking C-terminal residues of a complete polypeptide retains such immunologic 
activities can readily be determined by routine methods described herein and otherwise 
known in the art. It is not unlikely that a mutein with a large number of deleted C-terminal 
amino acid residues may retain some biological or immunogenic activities. In fact, peptides 

10 composed of as few as six amino acid residues may often evoke an immune response. 

Accordingly, the present invention further provides polypeptides having one or more 
residues from the carboxy terminus of the amino acid sequence of a polypeptide disclosed 
herein (e.g., a polypeptide of SEQ ID NO:Y, a polypeptide encoded by the polynucleotide 
sequence contained in SEQ ID NO:X. and/or a polypeptide encoded by the cDNA contained 

15 in the related cDNA referenced in Table 1). In particular, C-terminal deletions may be 
described by the general formula l-n, where n is any whole integer ranging from 6 to q-1, and 
where n corresponds to the position of an amino acid residue in a polypeptide of the 
invention. Polynucleotides encoding these polypeptides are also encompassed by the 
invention. 

20 In addition, any of the above described N- or C-terminal deletions can be combined to 

produce a N- and C-terminal deleted polypeptide. The invention also provides polypeptides 
having one or more amino acids deleted from both the amino and the carboxyl termini, which 
may be described generally as having residues m-n of a polypeptide encoded by SEQ ID 
NO:X (e.g., including, but not limited to, the preferred polypeptide disclosed as SEQ ID 

25 NO:Y), and/or the cDNA in the related cDNA clone contained in a deposited library, where n 
and m are integers as described above. Polynucleotides encoding these polypeptides are also 
encompassed by the invention. 

Any polypeptide sequence contained in the polypeptide of SEQ ID NO:Y, encoded by 
the polynucleotide sequences set forth as SEQ ID NO:X, or encoded by the cDNA in the 

30 related cDNA clone contained in a deposited library may be analyzed to determine certain 
preferred regions of the polypeptide. For example, the amino acid sequence of a polypeptide 
encoded by a polynucleotide sequence of SEQ ID NO:X, or the cDNA in a deposited cDN A 
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clone may be analyzed using the default parameters of the DNASTAR computer algorithm 
(DNASTAR. Inc., 1228 S. Park St.. Madison, WI 53715 USA; http://www.dnastar.com/). 

Polypeptide regions that may be routinely obtained using the DNASTAR computer 
algorithm include, but are not limited to, Garnier-Robson alpha-regions, beta-regions, 
5 turn-regions, and coil-regions, Chou-Fasman alpha-regions, beta-regions, and turn-regions, 
Kyte-Doolittle hydrophilic regions and hydrophobic regions, Eisenberg alpha- and 
beta-amphipathic regions, Karplus-Schulz flexible regions, Emini surface-forming regions 
and Jameson-Wolf regions of high antigenic index. Among highly preferred polynucleotides 
of the invention in this regard are those that encode polypeptides comprising regions that 
10 combine several structural features, such as several (e.g., 1, 2, 3 or 4) of the features set out 
above. 

Additionally, Kyte-Doolittle hydrophilic regions and hydrophobic regions. Emini 
surface-forming regions, and Jameson-Wolf regions of high antigenic index (i.e., containing 
four or more contiguous amino acids having an antigenic index of greater than or equal to 

15 1.5, as identified using the default parameters of the Jameson-Wolf program) can routinely be 
used to determine polypeptide regions that exhibit a high degree of potential for antigenicity. 
Regions of high antigenicity are determined from data by DNASTAR analysis by choosing 
values which represent regions of the polypeptide which are likely to be exposed on the 
surface of the polypeptide in an environment in which antigen recognition may occur in the 

20 process of initiation of an immune response. 

Preferred polypeptide fragments of the invention are fragments comprising, or 
alternatively consisting of, an amino acid sequence that displays a functional activity of the 
polypeptide sequence of which the amino acid sequence is a fragment. 

By a polypeptide demonstrating a "functional activity" is meant, a polypeptide 

25 capable of displaying one or more known functional activities associated with a full-length 
(complete) protein of the invention. Such functional activities include, but are not limited to, 
biological activity, antigenicity [ability to bind (or compete with a polypeptide for binding) 
to an anti-polypeptide antibody], immunogenicity (ability to generate antibody which binds to 
a specific polypeptide of the invention), ability to form multimers with polypeptides of the 

30 invention, and ability to bind to a receptor or ligand for a polypeptide. 

Other preferred polypeptide fragments are biologically active fragments. Biologically 
active fragments are those exhibiting activity similar, but not necessarily identical, to an 
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activity of the polypeptide of the present invention. The biological activity of the fragments 
may include an improved desired activity, or a decreased undesirable activity. 

In preferred embodiments, polypeptides of the invention comprise, or alternatively 
consist of, one, two, three, four, five or more of the antigenic fragments of the polypeptide of 
SEQ ID NO:Y. or portions thereof. Polynucleotides encoding these polypeptides are also 
encompassed by the invention. 
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Table 4. 



Sequence/ 
Contig ID 


Predicted Epitopes 


500802 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 774 as 
residues: GIn-1 to Ser-1 7. Ser-19 to Ile-25rLeu-29 to Are-41. Ser-46 to Glu-57. 


553147 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 776 as 
residues: Phe- 1 to lle-20. 


558860 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 777 as 
residues: Ser-6 to Arc- 1 1 . 


561730 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 778 as 
residues: Asn-I to Ara-7. Lcu-28 to Pro-45. 


585938 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 779 as 
residues: Ara-10 to Ser-23. Gln-69 to His-74. 


587785 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 780 as 
residues: ile-1 to Ser-1 1. Leu-20 to Thr-30. Cys-74 to Cvs-82, Leu-94 to GIu-1 10. 


588916 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 781 as 
residues: Val-43 to Pro-55. Glu-92 to Scr-99. 


613825 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 782 as 
residues: Asn-1 to Trp-1 1. Ser-15 to Gln-22. Ser-43 to AIa-51. Lvs-58 to Glv-66. 


639090 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 783 as 
residues: Ser-29 to Ser-35. Pro-43 to Gly-48. Gln-60 to Ser-65. 


659544 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 785 as 
residues: Leu- 10 to Glu- 15. His- 19 to Giu-26. 


659739 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 786 as 
residues: Lys-70 to His-78 ? Lys-149 to Asn-154, Gly-209 to Leu-217. Lys-248 to Val- 
255. Ilc-259 to Are-264. Ara-280 to Ala-287. 


661057 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 787 as 
residues: Cys-59 to Are-64. GIv-1 10 to Asp-1 15. Pro- 127 to Tip- 132. 


661313 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 788 as 
residues: GIu-1 to Phe-7. Lvs-42 to Leu-48. 


666316 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 789 as 
residues: Lvs-27 to Asn-52. 


669229 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 790 as 
residues: Asp-1 to Phe-12. Val-92 to Ser-103. 


670471 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 791 as 
residues: Lys-75 to Asp-81, Glu-145 to Gln-156, Glu-163 to Arg-170. Lys-225 to Leu- 
23 1 . 


67661 1 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 792 as 
residues: Tvr-4 to Lvs-12. Thr-23 to Asn-31, Val-52 to Thr-63, Arc-90 to Met-95. 


691240 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 793 as 
residues: Pro-74 to Glu-79. Ser-1 16 to Lvs-121. 


702977 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 794 as 
residues: Pro-8 to Tyr-20. 


709517 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 795 as 
residues: Leu-7 to GIy-12. Cvs-20 to His-27. 


714730 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 796 as 
residues: Pro-14 to Are-23. Ala-171 to Ser-178. 


714834 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 797 as 
residues: Ala-6 to Glv-12. Gln-18 to Are-32. 


719584 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 799 as 
xsidues: Pro-22 to ile-3 1 . 


724637 

i 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 800 as 
esidues: Val-I 1 to Artz-34. Asn-54 to Cvs-59. 


728392 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 801 as 
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residues: Ani-31 to Glu-45. Glv-76 to Pro-88. Asn-143 to Asp- 148. 


738716 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 802 as 
residues: Pro-40 to Pro-46. 


739056 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 803 as 
residues: Ser-28 to AIa-33. Pro-44 to Phe-49, Arg-1 13 to GIy-1 18, Pro-131 to Arg-142. 
Asp- 155 to Leu- 166. 


739143 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 804 as 
residues: Ala-1 to Gly-14. Glu-21 to Gly-27. Asp-54 to Lys-59, Lys-64 to Glu-71. Gln- 
92 to Leu-97, Asn-I 14 to His-120. Leu-135 to Asp-142. Glu-149 to Ser-154. Ser-256 to 
Thr-261. Asp-290 to Lys-301. Glu-315 to Gln-323, Lys-331 to Asn-342. Are-346 to Met- 
361. 


742329 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 805 as 
residues: Are-7 to Ala- 13. Gln-21 to Ser-27. Gln-68 to GJv-73. Pro-75 to Val-88 


745481 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 807 as 
residues: Asn-I to Lvs-14. Ani-32 to His-39. Asn-46 to Glv-51. 


753731 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 809 as 
residues: Aru-22 to Scr-39. Val-42 to Thr-54. GIn-61 to His-69. 


754383 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 810 as 
residues: Ala-2 to Glv-12. 


756749 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 81 1 as 
residues: His-I to Thr-I I. Thr-13 to Ser-18. Glv-25 to Glv-30. Pro-63 to Pro-69. Glu-84 
toTvr-IOL Asn-I 10 to Ala- 140. 


757980 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 8 12 as 
residues: Phc-9 to His-2 1 . 


764818 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 813 as 
residues: Pro- 1 2 to Trp-17, Asn-22 to Ala-37. Arg-45 to Gly-54, Asp-72 to Thr-95. Pro- 
97 to Glu-1 16, GIy-137 to Lys-151. Glu-164 to Asp- 171, Ser-175 to Glv-185, Glu-187 to 
Gly-213, Lys-270 to Glu-276, Leu-281 to Lys-286. Asp-314 to Gly-321. GIu-324 to Glu- 
331, Val-333 to Are-340. 


765140 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 814 as 
residues: Thr-I 5 to Asp-27. 


766893 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 8 1 5 as 
residues: Are-6 to Leu-1 1. Are-21 to Tyr-27, Phe-37 to Lvs-46. Gly-59 to Glv-64 


771412 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 817 as 
residues: Pro-1 to His-6. Pro-37 to Are-47. 


772226 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 818 as 
residues: Phe-16 to Are-30. Glu-35 to Trp-58. Lvs-60 to Gln-68, Pro-80 to Tyr-85 


773057 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 8 19 as 
residues: Gly-37 to Arg-43. 


773173 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 820 as 
residues: Pro- 1 9 to Asn-26. 


780154 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 82 1 as 
residues: Arg-20 to lle-3L Pro-34 to AIa-59, Glu-66 to Pro- 125, Leu- 132 to Lys-137, 
Lys-155 to Are-259. 


780768 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 822 as 
esidues: Phe-12 to Lys-17. 


780779 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 823 as 
esidues: Ser-I to Ser-1 1, Gln-64 to GIn-69. Are- 1 17 to Are- 127 


782394 1 
r 


^referred epitopes include those comprising a sequence shown in SEQ ID NO. 824 as 
■esidues: Phc-18 to Glv-24. 


783160 I 
r 


^referred epitopes include those comprising a sequence shown in SEQ ID NO. 825 as 
esidues: Lys-35 to Lvs-41. Thr-50 to His-56. Thr-110 to Glv-1 19 


783506 I 
r 


'referred epitopes include those comprising a sequence shown in SEQ ID NO. 826 as 
esidues: Thr-3 to Thr-9. 


792139 1 
r 


deferred epitopes include those comprising a sequence shown in SEQ ID NO. 830 as 
esidues: Are-I to Thr-13, Are-21 to Pro-30. Ser-70 to Are-79, Asd-89 to Are-101 
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805715 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 832 as 
residues: Met-7 to Ala- 17. Arg-26 to Lcu-32. Lys-47 to Lys-52, Asn-67 to Asn-72. Val- 
77 to Tyr-82. Pro- 101 to Arg-107. Arg-137 to Arc- 146. Ser-168 to Thr-173. Asp- 189 to 
Lvs-199. 


811111 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 833 as 
residues: His-24 to Asn-3 1 . 


811113 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 834 as 
residues: Gln-1 to Ala-9. Cys-56 to Giy-61. Trp-105 to Thr-1 10. Arg-150 to Thr-155. 
Leu- 189 to Lvs-195. 


823902 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 835 as 
residues: Thr-1 8 to Glu-23. 


826518 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 836 as 
residues: lle-20 to Lvs-26. Cys-39 to Arg-46. 


826704 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 837 as 
residues: His- 14 to Phe-20. Glu-70 to Leu-83. 


828 ISO 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 840 as 
residues: Glu-38 to Ars-52. Ser-56 to Val-62. 


S28658 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 842 as 
residues: Asp^l to Pro- 12. Gly-59 to Lys-64. Asp-70 to Leu-76, Pro- 160 to Pro- 166. 
Thr-1 74 to Asn-179. 


828919 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 843 as 
residues: Thr-49 to Val-54, Leu-83 to Lys-91. Gly-121 to Thr-130, Asp-165 to GIu-172. 
Thr-1 80 to Glv-188. 


830208 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 846 as 
residues: Lys-49 to Asn-56. Glu-61 to Ala-67. 


830248 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 847 as 
residues: Pro- 17 to Asp-36. Pro- 102 to Glu-108, Pro- 122 to Lys-128, His- 150 to Gly- 
155. Asn-162 to Tvr-168. Pro- 1 86 to Gin- 193. Ser-205 to Pro-21 1, GIn-305 to Gly-317. 


830275 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 848 as 
residues: Ser-16 to Glu-22 ? Asn-45 to Ser-50. Thr-121 to Gly-136, Lys-150 to Arg-157. 
Ser-175 to Cys-181. Glv-198 to Ser-203. 


830286 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 849 as 
residues: His-I 1 to Pro- 18. Thr-241 to Thr-258. Ala-352 to Ala-365. 


830347 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 850 as 
residues: Asp-33 to Ala-39. 


830348 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 851 as 
residues: Gln-5 to Arc- 15. Ile-96 to Asn-101 . Asp- 122 to Glv-128. 


830364 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 852 as 
residues: VaI-76 to Asn-82, Lys-87 to Tyr-94. GIu-I 18 to Gln-125, Pro-140 to lle-145, 
Gly-149 to Pro-173, Ala-215 to Lys-222. Lys-230 to Gly-235, Pro-250 to Asn-256, Ser- 
302 to Are-307, Ser-321 to Giu-332. 


830394 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 853 as 
residues: Thr-37 to Thr-44, Leu-57 to Ser-63. Ser-74 to Lys-86, Gln-107 to Leu-1 12, 
Lys-140 to Ala- 145. Asp- 154 to Ser-163. 


830412 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 855 as 
residues: His-65 to Gly-74, Asp-85 to Ser-97 ? Leu- 133 to Glu-138. Glu-144 to Asp- 153, 
Ars-170 to Ser-175, Gly-184 to Arg-189. Gln-202 to Tvr-208. 


830464 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 857 as 
residues: Val-3 to Val-1 1, Gin- 16 to Gln-27. GUM I to Asp-51. 


830471 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 858 as 
residues: GIu-10 to His-22. Scr-37 to Lvs-45. 


830477 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 859 as 
residues: Lys-1 to Cys-13, Thr-32 to Cys-37 ? Scr-44 to Glu-50, Glu-57 to Asn-64. Glu- 
35 to GIu-93, Ala- 129 to Ser-139, Gin- 157 to Thr-185, Gin- 199 to GIy-215. Ile-241 to 
Leu-247, Asp-254 to Leu-263, Gln-265 to Gin-270 r Glu-298 to Gln-309, Glu-316 to Ala- 
321, Leu-325 to Glu-334. Glu-340 to Ser-345. Leu-348 to His-367. Lvs-384 to Arc-391. 
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Leu-409 to Asn-417 ? Arg-431 to Arg-437. Phe-441 to Leu-448. Ala-456 to Glu-484. Lys- 
509 to Val-519. Glu-521 to Asp-528^ Asp-546 to Phe-553. Glu-558 to Phe-567. Pro-573 
to Thr-588. 


830500 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 860 as 
residues: Gln-27 to Glv-34. 


830509 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 861 as 
residues; Pro-2 to Asp-7, Gin- 1 3 to Gln-29. Pro-35 to Trp-4 1 . 


830528 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 862 as 
residues: Gln-1 to Arg-12, Asp-22 to Pro-44, Lys-52 to Asp-62, Pro-68 to Lys-93. Pro- 
99 to Pro- 129. Ala- 138 to Ser-150. Lys-156 to Val-194. He- 197 to Glu-210. Ala-213 to 
Ala-287. Leu-289 to Lys-327. Lys-330 to Gly-340 ? Asp-344 to Gln-360, lle-396 to Thr- 
401. Lvs-409 to Asp-418. Met-450 to Ala-460. Glu-468 to Gly-475. 


S30542 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 863 as 
residues: Val-i to Gly-10, Arg-24 to Asp-36. Leu-225 to Trp-23K Val-249 to Met-258. 
Glu-262 to Thr-269. Val-279 to Gly-284, Asp-307 to Asn-313. Ars-4l 1 to Lvs-416. 


830564 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 864 as 
residues: Trp-103 to Glu-113. Lys-l 18 toTyr-125. 


83061 I 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 865 as 
residues: Glu-51 to Ser-57. Ars-128 to Ala- 133. 


830620 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 867 as 
residues: Lvs-54 to Arc-59, Are-66 to Are-71 . 


830630 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 868 as 
residues: Pro- 12 to Glv- 1 7. 


830654 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 869 as 
residues: Leu- 1 to Asp-6. 


830660 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 870 as 
residues: Lys-l 1 1 to Trp-116. Glu-139 to Gly-148, Arg-182 to Ser-189. 


830704 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 872 as 
residues: Asn-1 to Glu-8, Ala-38 to Gly-46, Gln-58 to Asp-7I, Ala-75 to Cys-103. Met- 
106 to Ala-140. Gln-153 to lle-159. 


830765 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 873 as 
residues: Ser-19 to Thr-26. Pro-47 to Thr-59. 


830778 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 874 as 
residues: Asp-35 to GIy-40. Glu-104 to Glu-109. Ser-226 to Tvr-231. 


830784 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 875 as 
residues: Pro-34 to Leu-41 . 


830800 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 876 as 
residues: Ser-16 to Lys-24, Gly-91 to Thr-96. 


830821 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 877 as 
residues: Leu-2 to Thr-8, Asp- 15 to Gly-26, Phe-64 to Ser-70, Pro-77 to Trp-82, Pro-85 
to Lys-90. 


830849 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 878 as 
residues: Leu-2 to Ser-18. Gly-31 to Scr-40, Asn-56 to Thr-86. Asp- 1 14 to Arc- 1 20. 


830903 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 879 as 
residues: Thr-21 to Thr-33. 


| 830913 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 880 as 
residues: Gly-48 to Pro-53, Gln-66 to Pro-74. Thr-15 1 to Glv-156. Asn-292 to Asn-297. 


830920 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 881 as 
residues: Asp-15 to Ser-25. Ser-33 to Val-38, Lvs-181 to Phe-187. 


830938 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 882 as 
residues: Thr-65 to Asp-70. Leu-89 to Ala-95. 


831014 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 884 as 
residues: Ala-2 to Gln-1 1, Glu-71 to Leu-78, Leu-89 to Trp-98. Ser-163 to Ala- 170, Glu- 
261 to Asp-269. Phe-286 to Val-292. 


831026 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 885 as 
residues: Lvs-41 to Gly-46, Tyr-64 to Phe-75. 
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831055 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 887 as 
residues: Trp-37 to His-50. Lys-108 to Phe-l 14. Lys-131 to Thr-137. Arg-351 to Ser- , 
356. Pro-363 to Cvs-369. Glu-390 to Asp-397. 


831057 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 888 as 
residues: Arg-1 to Gly-14. Thr-19 to Gly-25. Ala-31 to Ala-41. Glu-53 to lle-62. Val-66 
to Glu-75. Ser- 103 to Asp-1 13. Ala- 135 to Asp- 140. 


831062 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 889 as 
residues: Scr-24 to Ala-31 . 


831117 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 890 as 
residues: Lvs-50 to Tyr-55. 


831122 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 891 as 
residues: Phc-8 to Gly-14. Arg-58 to Gly-68. Lys-107 to Ser- 131. Gln-151 to Val-160, 
Lvs-180 to Lvs-186. Lvs-21 1 toThr-223. 


831132 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 893 as 
residues: Glv-1 to Ser- 1 6. 


831152 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 894 as 
residues: Ser-8 to Arg-1 3 7 Lys-59 to Ala-65. Glu-71 to Glu-86. Leu-98 to His- 108. Arg- 
1 18 to lie- 126. His- 138 to Ala-145. Pro- 148 to Tyr-156. Pro- 170 to Ala- 175. Val-187 to 
Lys-194. Glu-206 to Val-217. Glv-221 to Ser-226. Asp-250 to Lvs-255. 


831 157 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 895 as 
residues: Val-1 to Asn-1 1. Giu-13 to Gly-25. Scr-31 to Ala-49. Arg-61 to Gly-66. Ala- 
84 to Ala-90. 


831160 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 896 as 
residues: His- 1 to Ala-7, Asp-43 to Lys-52. Tyr-98 to Gly-103. Glu-1 18 to Leu- 1 25. 
Phe-1 83 to Tyr-195. Gln-209 to Arg-220. lle-257 to Gly-262. Glu-27S to Thr-284. Ile- 
309 to Pro-314. Leu-339 to Asp-347. Ala-358 to Gln-388, Gln-401 to Leu-414. Glu-425 
to Ala-440. Ala-448 to Glu-453. IIe-460 to Gln-465. Glu-482 to Glu-492. Ala-498 to 
Glu-51 1, Pro-520 to Val-526, Gly-556 to Gln-577, Leu-587 to His-598. Glu-605 to Asp- 
630. | 


831197 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 898 as 
residues: Ser-28 to Leu-39. Phe-48 to Phe-55. Pro-60 to Gln-66. Ars-73 to Thr-78. 


831217 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 899 as 
residues: Asp-52 to Val-63. Asn-75 to Glu-83. 


831248 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 901 as 
residues: Pro-24 to Glv-34. Lys-108 to Arc- 1 18. 


831369 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 903 as 
residues: Ala- 1 to Gly-8. 


831371 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 904 as 
residues: Are-39 to Ser-44. Arg-66 to Arc-76. 


831373 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 905 as 
residues: Gly-7 to Ser- 13, Gln-40 to Trp-45, Lys-109 to Gly-1 16. Gly-134 to Arg-141, 
Arg-1 49 to Arg-1 64, Arg-1 74 to Phe-181, Lys-202 to Lys-210 ? Glu-263 to Leu-272, Pro- 
274 to Leu-280, GIu-289 to Glu-296, Pro-334 to His-34 i . Tyr-413 to Pro-426 ? Glu-432 
to Lvs-449. 


831387 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 906 as 
residues: Tyr-21 to Leu-28, Cys-51 to Phe-72, Ser- 1 07 to Leu-1 13. Leu- 1 25 to Leu- 134, 
Ser-142 to Ala-152, His-159 to Tyr-164, Arp-276 to VaI-290. 


831410 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 907 as 
residues: Are-7 to Lys- 1 3. Pro-28 to Cys-34. Glv- 1 00 to Asn- 1 09. Cvs- 1 55 to Are- 1 62. 


831448 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 908 as 
■esidues: Ala- 10 to Cys-20, Tyr-36 to Lys-41, Asp-68 to Ala-75. Ala-S4 to Arg-89. Glu- 
112 toSer-1 19. 


S3 1450 

i 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 909 as 
-esidues: Pro-23 to Gly-28. Thr-52 to Pro-63. 


831472 1 
i 


^referred epitopes include those comprising a sequence shown in SEQ ID NO. 910 as 
esidues: Ser- 1 6 to Ala-26. 
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831473 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 91 1 as 
residues: Arg-37 to Gln-42, Asn-59 to Asn-65, Asn-109 to Val-121. Arg-191 to Glu- 
199. Lvs-205~to Ile-214. 


831474 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 912 as 
residues: Glu-1 to Lcu-8. Scr-50 to Ars-56. Thr-61 to Ara-66. Val-69 to Are-82. 


831494 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 913 as 
residues: Arg-21 to Ser-27, Arg-77 to Asp-82, Glu-1 16 to lie- 134. Ser-139 to Ser-162. 
Leu- 167 to Gly-190. Cys-192 to Gly-205. 


831506 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 914 as 
residues: Val-6 to Tvr-12. Lvs-77 to Ala-82. Ser-102 to Are- 108. Ser-145 to Ser-151 . 


831533 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 91 5 as 
residues: Thr-9 to Cys-16. Are-52 to Tvr-57. Ser-61 to Ser-69. 


831539 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 916 as 
residues: Thr-32 to Arg-39, Cys-44 to Arg-60, Lys-65 to Gln-70. Gly-78 to Ile-86. Lys- i 
126 to Thr- 134. Leu- 140 to Glu- 148. 


831556 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 91 7 as 
residues: Glv-45 to Asp-52. 


83159S 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 919 as 
residues: Asn-1 to Val-6. Phc-76 to Tyr-83 ; Gly-129 to Gln-135, Thr-145 to Asp-153. 
Pro-213 to Gln-220. Thr-230 to Asn-236. Lvs-242 to Ala-248. 


831608 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 920 as 
residues: Thr-23 to Pro-34, Glu-39 to Asp-83. Asn-89 to Lys-99. Asp-1 18 to Asp- 128. 
Asn-135 to Glu- 1 50, Glu- 153 to Gly-168 ? Gly-181 to Thr- 187, Arg-200 to Asp-205, Arg- 
273 to Ile-279. Thr-295 to Asp-300. Thr-316 to Cvs-321. 


831613 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 921 as 
residues: Pro-I to Glu-7. Arg-9 to Phe-15. Thr-27 to Gly-34. 


831655 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 926 as 
residues: Tyr-31 to Gln-38. 


831708 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 927 as 
residues: Glu-22 to Ile-27. Gly-43 to Gly-49. His-83 to An>-105. 


831741 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 929 as 
residues: Asp-22 to Asp-27, Pro-64 to Gln-74, Ser-126 to GIy-131, Lys-134 to Arg-143, 
Arg-150 to Gly-162, Gin- 180 to Tyr-196. Asp-209 to Leu-224. Gly-233 to Gly-24K Pro- 
246 to Are-251. 


831754 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 930 as 
residues: Arc-40 to Glu-50. Glv-57 to Glv-68. Phe-72 to Tvr-79. 


831760 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 931 as 
residues: His-24 to Asp-39. 


831780 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 932 as 
residues: Are-92 to Thr-101. 


831796 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 933 as 
residues: Pro-1 to Ser-8. j 


831800 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 934 as 
residues: Asp-1 to Ser-6, Glu- 16 to Ser-26. Lys-66 to Pro-76 ? Leu-93 to Arg-99, Val-153 
to Lys- 164, Glu-1 77 to Asp- 183. Ser-188 to Leu-193 ? Arg-210 to Ser-220, f hr-229 to 
Ser-244, Pro-283 to Phe-297. 


831813 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 937 as 
residues: Pro-20 to Ala-30. 


831830 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 938 as 
residues: Arg-I2 to Lys- 17. Gln-51 to Phe-60. Asp-97 to Trp-102. Glu- 132 to Cys-137. 
Asp- 160 to Leu- 168, Glu-210 to Gln-219. Lys-302 to Pro-308, Phe-416 to Asp-421. Leu- 
444 to Leu-449, Val-457 to Asn-464. Leu-466 to Trp-472, Ile-474 to Trp-480. Ser-527 to 
Ser-533, Pro-558 to Phe-565, IIe-578 to Trp-584, Asp-614 to Asp-627, Asn-698 to Asp- 
710. Pro-738 to Ser-744. 


831860 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 939 as 
residues: Pro- 1 9 to Tyr-25. 



WO 00/55351 



PCT/US00/05883 



156 



831896 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 941 as 
residues: Ser-18 to Phc-30. Leu-34 to Asn-41, A!a-48 to Tyr-56, Leu- 103 to Ala-1 10. 
Asp- 124 to Val-130. lie- 141 to Leu- 150. Leu- 1 88 to Ser- 1 96. Glu-229 to Asn-238. Thr- 
248 to Cvs-259. 


831928 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 942 as 
residues: Asn-55 to Asp-60. 


831949 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 943 as 
residues: Arg-I to Glu-9. Glu-19 to Arg-32. Ala-77 to Thr-90, Thr-95 to Thr-104. Lvs- 
1 06 to Ser- 1 1 9. Leu- 1 36 to Are- 141. Tvr- 1 65 to Asn- 1 74. 


831950 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 944 as 
residues: Ser-18 to Glu-26. Phe-93 to Are-102. Leu-137 to Gln-143. Pro-148 to Glv-157. 


831975 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 946 as 
residues: His-41 to Thr-48. 


832047 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 948 as 
residues: Are-57 to Glu-62. Pro-73 to Glv-80. 


832078 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 949 as 
residues: Pro- 14 to Leu-21. Cvs-34 to GIy-39. 


832100 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 950 as 
residues: Tvr-37 to Val-45. 


832104 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 951 as 
residues: Thr-I to Ser-6. Arg-14 to Cvs-20. 


832279 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 954 as 
residues: Ser-28 to Pro-34 ? Pro-134 to Ser-139. Gln-178 to Gly-183, Thr-193 to Gly- 
198, His-244 to Gly-257, Asp-263 to Tyr-273. Lys-337 to Are-347, Pro-366 to Lys-372. 
Ala-382 to Asp-387. 


832317 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 955 as 
residues: Thr-32 to Gln-39. Asn-58 to Trp-71 . Glu-96 to Trp-108. Cys-126 to Glv-133 


832364 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 957 as 
residues: Glu-2 to Met-9, Asp- 1 7 to Asn-22. Leu-27 to Val-35. 


832428 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 960 as 
residues: Are-35 to Glv-41. 


832485 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 961 as 
residues: Ser-121 to Cvs-127. 


832494 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 962 as 
residues: Ser- 10 to Leu-28. Ser-31 to Asp-40 ? Scr-55 to Thr-62, Thr-94 to Asn- 1 02. Asp- 
124 to Phe-135, Asn- 1 75 to Lys-193, Glu-238 to Lcu-243 ¥ Val-250 to Ala-259. Lys-291 
to Asn-308, Scr-318 to Gly-327, Lys-335 to Asp-346. Tyr-404 to Ile-410, Gln-420 to 
Gln-430. Thr-476 to Phe-482. Pro-536 to Val-561 , Tvr-563 to Leu-568 


832512 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 963 as 
residues: Arg-1 to Ala-7, Leu-9 to Ser-24, Glu-32 to Asp-43, Glu-71 to Glu-86, Val-92 
to He- 104. Asp- 143 to Ser- 154, Lys-190 to Glu-202. Glu-2 18 to Lys-241. 


832515 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 964 as 
residues: Glu-3 to Gly-12, Arg-20 to Gln-30. Leu-34 to Gln-39, Asp-51 to Are-58, Gln- 
59 to VaI-77, Gly-105 to Lys-1 17, Cys-123 to Phe-132. 


832526 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 965 as 
-esidues: Pro- 1 5 to Asn-25. Glu-48 to Phe-59. 


832575 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 966 as 
esidues: Thr-24 to Arg-29 T Ala-55 to Tyr-60. Tyr-77 to Asp-89, Leu- 108 to Gly-l 15, 
rhr-I42toGly-!49. 


832576 1 
i 


^referred epitopes include those comprising a sequence shown in SEQ ID NO. 967 as 
esidues: Arg-I to Leu-1 1, Pro-21 to Gly-28, Pro-37 to His-47, Lys-79 to Gln-88. Pro- 
i 08 to Glv- 1 1 6. Pro- 1 79 to Thr- 1 88, Arc-207 to Asn-2 13. 


832634 I 
r 


^referred epitopes include those comprising a sequence shown in SEQ ID NO. 969 as 
esidues: Leu-2 to Ser- 12, Pro-125 to Asp- 133. 


832728 f 
r 


'referred epitopes include those comprising a sequence shown in SEQ ID NO. 970 as 
esidues: Gin- 16 to Glv-32. Leu- 100 to Glv- 106, Glv- 1 18 to Lvs-132. Pro- 156 to Leu- 
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162. 


833395 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 972 as 
residues: Ser-3 to Gly-9. 


834326 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 973 as 
residues: Ser-1 to Trp-19. Asn- 148 to Leu~l53. Tvr-235 to Trp-244 


834944 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 975 as 
residues: Glu-42 to Gln-51. Pro-1 15 to Asp- 1 20. Arg-127 to Gly-133. Gin- 199 to Gin- 
211. 


835104 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 977 as 
residues: Thr-I to Arg-14. Val-18 to Pro-23. Thr-37 to Mct-44, Gln-51 to Leu-57 


835332 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 978 as 
residues: Thr-1 to Glu-13. Arg-135 to Asp-142. Thr-150 to Gln-155, Cys-173 to Cys- 
183. Cvs-203 to Asp-214. 


835487 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 979 as 
residues: Ala- 13 to Arg-22. Pro-43 to Glu-57. Ala-73 to Pro-90 : Arg-102 to Ser-109. 
Pro-1 14 to Gly-122, Arg-127 to Are- 138, Glu-153 to Gly-158. Pro-f65 to Pro-1 71. Glv- 
1 85 to Arg- 1 90. Pro-2 1 1 to Pro-2 1 6. Glu-23 1 to Asn-26 1 . Ala-280 to Pro-29 1 . Pro-303 
to Gly-3l 1. Arg-313 to Gly-326 ? Ala-358 to Ala-364, Pro-369 to Gly-377. Pro-390 to 
Gly-407. Tyr-420 to Tyr-44 1 . GIu-46 1 to Thr-470. Pro-479 to Trp-487, Asp-489 to Cys- 
494. Gln-51 5 to Lys-532. Ala-572 to Asn-582, Asp-588 to Leu-594. Cys-625 to Trp-632. 
Tvr-639 to Are-646. 


836182 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 980 as 
residues: Ala-7 to Thr-1 7. Are-3 1 to Thr-36. 


836522 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 981 as 
residues: Gly-59 to Cys-65. 


836789 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 984 as 
residues: Gly-18 to Glv-25. Glu-59 to Glu-64. 


838577 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 985 as 
residues: Pro- 15 to Trp-20, Pro-46 to GIn-57, Glu-68 to Phe-83 


839008 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 987 as 
residues: Arg-1 to Arg- 13, Gin- 125 to Glu-13 1, Asn- 137 to Val-142. Gly-183 to Tyr- 
1 88, Asn-245 to Ser-25 1 . Gln-302 to Asn-3 1 1 . 


840063 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 988 as 
residues: Gly-1 to GIv-3 1 . 


840533 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 989 as 
residues: Thr-1 6 to Pro-23, Pro-39 to Trp-48. Ars-50 to Lvs-55. Glv-73 to Giv-79 


840669 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 990 as 
residues: Met-27 to Gln-33, Gln-49 to Gly-56, Thr-63 to Leu-70, Thr-1 15 to Arg-127 
Pro- 1 74 to Asn- 184. 


841140 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 991 as 
residues: Are-1 7 to Phe-24, Pro- 1 1 3 to Glv- 121. Thr-235 to Met-'MO 


841386 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 992 as 
residues: Val-58 to Met-66, Pro- 134 to Lys-143, Tyr-163 to Ala- 170 Val-178 to Lys- 
187, Pro-207 toGly-212. 


841900 

i 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 996 as 
-esidues: Ile-2 to Phe-12. 


©42054 I 
r 


^referred epitopes include those comprising a sequence shown in SEQ ID NO. 997 as 
esidues: Asp-27 to Trp-32. Pro-89 to Glu-99, Are-1 12 to Lvs-P3 


843061 I 
r 
1 

t 


^referred epitopes include those comprising a sequence shown in SEQ ID NO. 998 as 
esidues: Leu-3 to GIy-18, His-36 to His-57 ? Lys-136 to Leu- 145. Glv- 174 to Trp-184, 
-ys-188 toTyr-196, Lys-204 to Asp-21 1, Pro-293 to Ser-305. Glu-321 to Asp-333. Gly- 
142 to Lys-348 r Ala-371 to Asp-377, Asp-439 to Lcu-449. Aia-521 to Glv-529, Tyr-583 
o Trp-599. Asn-639 to Ser-644. Leu-738 to Leu-745. 


843544 F 
r 


deferred epitopes include those comprising a sequence shown in SEQ ID NO. 999 as 
esidues: Tvr-1 1 to Phe-18. Ser-34 to Lys-43. 


844092 F 


'referred epitopes include those comprising a sequence shown in SEQ ID NO. 1000 as 
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residues: Gln-1 to Lvs-6. Glu-30 to Glu-37. Glu-40 to Thr-53. 


844270 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1001 as 
residues: Thr- 1 0 to Gl v-20. Pro-44 to Thr-50. 


844604 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1002 as 
residues: Gly-8 to Phe-20. Pro-23 to Arg-43, Asp-62 to Asp-67, Pro-73 to Asn-80. Val- 
83 to Phe-95. Glu-103 to He- 109, Tyr-120 to Ala- 125. Thr- 176 to Thr- 183. Pro-200 to 
Pro-214. Pro-232 to Met-240 ? Gln-248 to Asp-292. Arg-297 to Ser-310. Pro-320 to Glu- 
332. Glu-347 to Ser-390. Ala-392 to Pro-404. Pro-425^0 Gly-435. Pro-438 to Gly-443. 
Gly-467 to Pro-480 ; Pro-486 to Pro-499. Pro-506 to Met-512, Pro-572 to Glu-580, Are- 
592 to Glv-597. AIa-601 to Ser-610. Ala-618 to Pro-623. 


844685 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1003 as 
residues: Ser- 1 4 to Ser- 1 9. Pro-25 to Glv-32. Asn-98 to Lvs- 1 08. 


844855 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1004 as 
residues: Ala-9 to Ser- 15. Pro-21 to Are-26. 


845101 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1005 as 
residues: Ala-2 to GIv-13. Pro-31 to Pro-42. Gln-89 to Tvr-95. Gin- 169 to Leu- 189 


845141 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1006 as 
residues: Gly-I3 to Met-26. Are-34 to Glv-39. Ile-60 to Ser-80. Ala-85 to Thr-98 


845220 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1007 as 
residues: Pro-14 to Gly-24. Glu-33 to Ala-39. Asp-145 to Pro-168. Ala-238 to Are-250. 
Pro-258 to Phe-269. Are-285 to Pro-290. Ala-340 to Cvs-364. 


845434 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1008 as 
residues: Ala-1 to Glu-7, GIn-29 to Phe-34^ Gly-67 to Ala-75, Gln-78 to Leu-83 t Asn-96 
to 1 le- 1 09. Thr- 1 44 to Trp- 151. 


845510 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1009 as 
residues: Arg-79 to Leu-86, Met-1 14 to Asp- 122, Leu- 129 to Leu- 134, Gin- 145 to Arg- 
152. 


845600 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1010 as 
residues: Ala-22 to Phe-28. 


845882 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 101 ! as 
residues: Ala-I to Gly-7, Arg-29 to Lys-35. Lys-72 to Ala-79, Leu-94 to Val-101, Gly- 
1 37 to Asn- 1 42, Arg- 1 45 to Leu- 1 50. Gly- 1 80 to Lys- 1 87, Glu- 1 94 to Gly-208, Arg-257 
to Ser-267, Ser-278 to Asp-290, Gly-312 to Ser-3I9 ? Leu-338 to Lys-351, Tyr-358 to 
Ser-363. 


846007 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1012 as 
residues: Tyr-16 to Ala-24 r Arg-59 to Ser-66. Thr-78 to Glu-83, Glu-90 to Ser- 103 Gln- 
1 08 to Thr- 113, Ser- 11 5 to Cvs- 1 24. 1 


HCRNG1 7R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1016 as 
residues: Pro- 1 6 to Asp-2 1 . 


I_I\1/K A T?f*£. A O 

H WMFG64R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1017 as 
p esidues: Ser-70 to Asp-76. Lvs-87 to Leu-95. 


HAGCZ94R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1018 as 
esidues: VaI-3 to Lys-9. 


HBJEJ74R 

\ 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1019 as 
■esidues: Pro- 1 to Asp-8. 


HUTHM43R 1 

i 


deferred epitopes include those comprising a sequence shown in SEQ ID NO. 1021 as 

p^iHnp*;* Prn-7 to Aro.l ^ 


HLTGU75R I 
r 


^referred epitopes include those comprising a sequence shown in SEQ ID NO. 1022 as 
esidues: Ser- 1 to Glv- 1 1 . 


HWLKF77R 1 
r 


'referred epitopes include those comprising a sequence shown in SEQ ID NO. 1023 as 
esidues: Leu- 10 to Asn-28. 


HWLGX29R I 
r 


'referred epitopes include those comprising a sequence shown in SEQ ID NO. 1027 as 
esidues: Val-3 to He- 10. Pro-34 to Gln-40. 


HWMFZ29R F 
r 


'referred epitopes include those comprising a sequence shown in SEQ ID NO. 1028 as 
esidues: Leu-7 to Leu- 13. 


H6EEP19R F 


'referred epitopes include those comprising a sequence shown in SEQ ID NO. 1030 as 
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residues: Ala-I to Trp-8. Lvs-10 to Asn-27. 


HJMAM83R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 103! as 
residues: Ser-1 to Val-1 1, Glu-19 to Ala-29. Asp-52 to Ala-68, Gly-78 to Lvs-94. 


HAGHF58R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1032 as 
residues: Lvs-I to Val-7. 


HDPHG48R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1033 as 
residues: GIv-24 to Lvs-34. 


HCDMC32R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1038 as 
residues: Pro-2 to Are- 17. Lvs-36 to Pro-47. Phe-6I to Trp-68. Gln-72 to Ala-86. 


HTEQO80R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1040 as 
residues: Giv-1 to Val-15. Pro-17 to Pro-23. Leu-32 to Met-4 1 . Lvs- 1 02 to His-109. 


H2LAR08R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1043 as 
residues: Asn-58 to Glv-64. 


HWMFN58R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1046 as 
residues: Glu-6 to Asn-14. Are-22 to Asp-31. Gly-49 to Thr-56. 


HUFBP63R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1049 as 
residues: Pro- 1 to Gln-8 ? Thr-57 to Gly-64, Arg-69 to Arg-74, Gly-80 to Asp-91. Asp- 
105 to Gln-1 10. Are- 130 to Tvr-148. 


HUFBN90R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1050 as 
residues: Glu-34 to Ala-40. Are-1 1 1 to Ala-i 16. 


HF1CHD6IR 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1054 as 
residues: Are-I 1 to Glv-38, Are-44 to Glu-50. Gln-53 to Lvs-67. 


HTXNL13R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1057 as 
residues: Ser-48 to Are-57. Glu-89 to Pro-95. Scr-102 to Asn-107. 


H2LAK62R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1059 as 
residues: Pro-20 to Ser-25. 


HATAR77R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1061 as 
residues: Glv-2 to Are- 16. 


HWMEH18R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1066 as 
residues: Gln-61 to Ser-67. 


HCNDP66R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1068 as 
residues: Leu-8 to Are-15 ? GIn-46 to Pro-54, 


HCRMK82R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1069 as 
residues: Ser-32 to Are-38. Ala-72 to Lvs-79. Are- 103 to Phe-1 1 1. 


HSSGC52R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1075 as 
residues: Glv-l to Pro-6. Are-25 to Ile-30. 


HCYBN49R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1076 as 
residues: Gly- 1 6 to Gly-2 1 . Ile-99 to Gin- 1 09. 


HWMGB90R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1077 as 
residues: Gly-1 to Ala-7, Asp- 17 to Are-27. Glu-32 to Leu-40. 


HTEAW21R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1078 as 
residues: Glu-1 to Gly-6, Gln-19 to Leu-37. 


H2LAQ68R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1082 as 
residues: Val-2 to Trp-10, Leu-25 to Lys-33. 


HBAAD60R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1087 as 
residues: Pro-1 to Lys-32. 


HCROA35R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1088 as 
residues: Gly-6 to Lys-12. 


HCROM64R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1089 as 
residues: Asn-I to Arg-7. 


HKJ3AGS2R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1091 as 
residues: Pro-9 to Glv-28. 


HUTSB76R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1092 as 
residues : Lys- 1 to Ser- 1 7 . 


HWLJS67R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1093 as 
residues: Gln-3 to Lvs- 1 8. Gln-44 to Glu-49. 
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HTGAZ53R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1098 as 
residues: Ser-1 to Ala- 16, Gln-36 to Thr-48. 


HWLLL51R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 100 as 
residues: Gln-6 to Glv-18. 


HWLJ272R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 103 as 
residues: lie- 1 to Ser-1 9. 


HWMFG06R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 104 as 
residues: Anz-1 to Lvs-14. Gln-40 to Glu-45. Are-65 to Are-80. 


HPRT065R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 105 as 
residues: Thr- 1 2 to Thr- 1 7. Cvs-35 to Ser-40. 


HUFDC01R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 106 as 
residues: Pro-1 1 to Glu-26. 


HWLHY44R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 107 as 
residues: Pro- 14 to Gln-24, Cys-34 to Leu-39. Thr-72 to Val-77, Giu-94 to Thr-99, Asp- 
101 to Met- 107. Lvs-109 to Pro-1 16. 


HWLGR92R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 108 as 
residues: Pro- 1 7 to Gly-22. 


HCNCQ71R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 109 as 
residues: GIu-22 to Leu-30. 


HWLENI IR 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 1 1 1 as 
residues: Pro-6 to Lvs-21. Ala-26 to Val-34. Lvs-37 to Ser-46. 


HWLEH56R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 1 16 as 
residues: Thr-23 to Ala-28. Asn-88 to Trp-98, Cys- 1 1 4 to Asp- 131. 


H2LAD26R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 1 J 7 as 
residues: Pro-20 to Gly-3 1 . 


H2LAK66R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 125 as 
residues: Pro-33 to Leu-39. GIu-54 to Val-59. GIy-69 to Ser-76. 


HSDKC65R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 126 as 
residues: Asn-32 to Pro-39. Pro-41 to Pro-49. 


H2LAK52R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 127 as 
residues: Pro-20 to Ala-28. 


HKAEG12R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 128 as 
residues: Asp-47 to Lys-52. 


HKADP43R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 129 as 
residues: Pro-7 to Pro- 1 5. Are-35 to Val-44. 


HUSJEI7R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1131 as 
residues: Pro-26 to Gln-32. 


HHBEF06R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 133 as 
residues: Pro-1 to Gly-6. 


HISCW28R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 134 as 
residues: Pro-26 to Gln-32. 


HPIAK29R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 137 as 
residues: Thr-1 to Tyr-7. 


HUFAR71R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 138 as 
residues: Pro-26 to Gln-32. 


HOECI21R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 141 as 
residues. Asn-i i to rro-zu, trto-2.1 to InroU, Glu-4y to Glu-70, Ser-84 to Thr-96 f Thr- 
108 to Thr- 1 13. 


HMCAR63R 

i 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 143 as 
esidues: Ala-1 to Gly-9, Lys-4I to GIu-47, Asn-65 to Glv-70, Glu-85 to Asp-93. Glu- 
103 toTvr-109. 


HA1CY55R 1 
r 


^referred epitopes include those comprising a sequence shown in SEQ ID NO. 1 152 as 
esidues: GIu-2 to His-9. 


HWLIA38R I 
r 


^referred epitopes include those comprising a sequence shown in SEQ ID NO. 1 1 53 as 
esidues: Arc-60 to GIy-74, Ser-80 to lle-88. Leu-92 to Ser-98. 


HBXCL69R I 


deferred epitopes include those comprisine a sequence shown in SEQ ID NO. 1 154 as 
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residues: Ser-2 to Cvs-8, Pro- 10 to Leu- 17. 


H2LAP90R 


Preferred eoitooes include those comnrisino a cpnnpnr^ c hmun in qca ir* \ir\ i *** 
residues: Thr-3 to GIn-9. Asa-1 1 to Pro- 19. GIn-35 to Glu-42 


HTELE03R 


Preferred CDitones include those comnricino n cpnnpnm cK/^nm in ccn in* tm/~\ i ict n ~ 
* iwiviivu vpuupvj tnviuuv mwot wiiipribinii j sequence snown in jjby IL) fNO. 1 l j / as 

residues: Asp-1 to G!n-9, Asn-1 1 to Are-16. Cvs-28 to Ser-44. Gln-^0 to GIn-56 


HJMBN86R 


Preferred enitones include those enmnncino connpnro 0 l,~ , • c c r\ tn Kir\ i i co 
i ikibiibu vpnuyj^o i c i uut. v*oinpribing a sequence snown in oty ID NO. 1 I jo 3S 

residues: Ser-3I to Glu-47. 


HSKJC32R 


nciuicu cpnujjc^ uiutuuc mose comprising a sequence shown in SfcQ ID NO. 1 139 as 
residues: Gin- 151 to Glu-158. Glu-168 to Pro- 173. Ser-188 to lie- 195 


HAOAG76R 


ncicucu cpuupc^ iiiliuuc inui>c comprising a sequence snown in ofc.Q ID NO. 1 161 as 
residues: Glv-1 toAla-14. 


HCIAD45R 


Preferred enitones inf*lnHe thn^p mmnricinn o c » •. m ions* ^Usi«*r« • _ ct*/^ i rv xt*^» i t£i „ 
* itiuicu t-jjiiupca 111V.1UUC uiuac comprising a sequence snown in otQ ID NO. 1 162 as 

residues: Pro-1 to Lvs-23, Pro-43 to Leu-49. 


H2MAC82R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 163 as 
residues* Lvs-^4 to I vs-SQ 


H2LAJ41R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 164 as 
residues* Met-20 to Val-36 Ser-R? to 1 vc-Q""* Pm ifn tn. Am iaa 


HBJFH33R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 166 as 
residues* Glv-IO to Tvr-26 Asn-^Q tn I *»u ~ki Thr tn u;<« so 


HISDV92R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 167 as 
residues* Pro-3 to "Ser-8 Asn-4ft tn Tvr-S4 


HE9QB35R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 169 as 
residues* Glv-1 to Asn-6 Pro-*?0 tn Ciln-""^ Tvr^A tn Am a*-** *7*> i oc m 

vjijt * iu rvap vi, riu»4.y iv vjili-JJ, l yr-*tO lO /\X20Z. ASn-/Z tO LyS-oD, Lim-VI 

to Ala- 1 10. 


HDABQ50R 


Preferred enitones inelnHe thnce pnmnricino n tv>m?^n^o cLa,.,,, cc/^v irv xt/~\ i i ir\ 

i ivivuvu njpv.^ un»iuuc "luot fwuiiipi isiiig d sequence snown in bty ID f\U. 1 1 /U as i 
residues: Ser-9 to Lvs-1 7. Lys-41 to Arc-46. 


HTPAC28R 


Preferred enitones include tho^e rnmnneino o cpmidnno c i ir .,,, n crr/~\ i*r\ kt/~\ 1 i —is 

i ibivn^u ^pnvjp^cs uiiwiuut uiu^t, uuujpiiMiig d sequence snown in ofcv/ ID NO. 1 1 /o as 

residues: Lys- 1 0 to Thr- 1 5. Thr- 1 7 to Leu-23 . 


HMCGN07R 


idtn*vu upuupes nitiuuL inubc comprising a sequence snown in btQ ID NO. 1 177 as 
residues: Asn-88 to Ser-98. Pro- 123 to Val-129. 


HBMVM66R 


ncicucu cpuupes inciuue mose comprising a sequence shown in SEQ ID NO. 1 1 80 as 
residues: Ser-2 to Glv-7. Arc- 10 to Phe-24. Ala-36 to Arc-41 


HEPNA09R 


ncicucu cpuuptb mtiuuc mose comprising a sequence shown in SEQ ID NO. 1 186 as 
residues: Ser-1 to Pro-6. 


HCNDR62R 


i ititacu tpnup-wb uiLiuuc muic comprising a sequence shown in SfcQ ID NO. 1 190 as 
residues: Pro- 14 to Ser-2 1. 


HNJBF13R 


Preferred enitones inclnrie tho^e mmnricino a cpnimn^a r> u « cc/^\ it~\ via i «r>i _ 
w^iiupfco in^iuut niudc Luiiipi lMuu a sequence snown tn oci^ ID NO. 1191 as 

residues: Asp- 18 to Asp-28. 


HLYCD69R 


J reterred emtooes include those comnrisino a cpnnpnrp cKrtu/n in ccr/^i i mh i tn**i 
residues: Gly-90 to Thr- 109. 


HWCAA53R 


■'referred enitoDes include those comnrisiner a <;eniienrp chmwn >n enn \r\ Kjr\ 1 10/1 «c 

v j' llu >' VJ luviwuw n i wow vwii j p» i j uie. a DCL|UCIIL-C MlOWn IU JCy 1U INw, 1 I dS 

•esidues: Ser-22 to GIv-28, Glu-37 to Ile-45, Val-67 to Are-85 Asn-91 to Trp-99 


HFVGP11R 1 
r 


'referred eoitooes include those comnrisincj a sennenr** ctinum i« c cro irv mo t too «^ 
•esidues: AIa-4 to Asn-13. 


HWLQH07R ] 
i 


"'reierred enitODes include those eomnrisino a cpnupnrp cKnu/n ■» ceo in \t/"> i inn 
esidues: Lys-1 to Lys-25. 


HWLKH07R I 
r 


'referred epitopes include those comprising a sequence shown in SEQ ID NO. 1201 as 
esidues: Pro-49 to Asp-58. 


HAPQCI4R f 
r 


'referred epitopes include those comprising a sequence shown in SEQ ID NO. 1202 as 
esidues: Lys- 1 to Met- 8. 


HSODB48R f 
r 


'referred epitopes include those comprising a sequence shown in SEQ ID NO. 1203 as 
esidues: Ser-24 to Glv-31. Ala-37 to Ser-44. Pro-57 to Ser-64 Pro-97 to Glv-104 


HBEAC75R F 
r 


'referred epitopes include those comprising a sequence shown in SEQ ID NO. 1204 as 
esidues: Pro- 1 to Are-9. 


HBGMJ24R F 
r 


'referred epitopes include those comprising a sequence shown in SEQ ID NO. 1205 as 
esidues: Tyr-11 to Val-1 7. Thr-30 to Phe-48. Gin- 1 50 to Thr-1 55 
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HBJhN94R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1206 as 
residues: Gln-1 to Asn-6. 


HLQGB87R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1213 as 
residues: Lys-2 to Ser-7. 


HAOAC69R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1215 as 
residues: Ser-2 to Are- 10. 


HWLEQ08R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1216 as 
residues: Glu-21 to His-31. 


HKAAV70R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1217 as 
residues: Gly-6 to Thr-93. Glu-95 to Glu-104. Asp- 1 17 to Asp- 1 25. 


HNFJE41R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1221 as 
residues: Arg-15 to His-21, Pro-48 to Ala-58. Asn-6 1 to Leu-66. Val-92 to Thr-1 10. Pro- 
114 to Thr-120. 


HCRMW41R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1224 as 
residues: Phe-14 to Asn-19. 


HOVAX78R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1225 as 
residues: Glv-1 to Thr-8. 


HWAEHD7R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1226 as 
residues: Ser-54 to Tyr-60. Gln-65 to Pro-72. Thr-8 1 to Glv-92. 


HAHEK76R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1230 as 
residues: Cvs-20 to Cvs-28. 


HOSCG81R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1232 as 
residues: Thr-8 to Asn-13. 


HTFMD43R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1233 as 
residues: Lys-44 to Ile-52. Are-57 to Lvs-77. 


H2LAR73R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1235 as 
residues: Pro-20 to Are-27, Asn-47 to Lvs-53, Asp-1 16 to Asn-123. Glu-145 to Glv-154. 


HWHPK71R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1238 as 
residues: Asp- 15 to His-24. Pro-27 to Leu-39. 


HWBBJ39R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1239 as 
residues: His- 1 to Lys-6. 


HSODD94R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1241 as 
residues: Glv-7 to Glu-15. Glv-29 to Lvs-4 1 . Pro-43 to Ser-52. Pro-68 to His-73 


HM1AG25R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1242 as 
residues: Are-19 to Ser-4L Pro-43 to Glu-54. Ser-59 to Glv-74. 


HCNDW17R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1244 as 
residues: Lys-7 to Lys- 15, Thr-54 to Asn-59. 


HWLEY08R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1245 as 
residues: Glu-9 to Arg-14, Thr-1 9 to Arg-27, Asp-48 to ile-57, Gln-63 to Leu-75, Cys- 
89 to Thr-1 04. Glv-1 06 to Pro-1 13. 


it i r i rxr/iori 

HULrNooR 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1246 as 
residues: Ser-1 to Cys-16, Lvs-18 to Gly-23, Pro-3 1 to Tvr-37. Gly-53 to Pro-58 


HTEJJ32R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1249 as 
residues: Ser- 1 7 to Cys-23. Gln-42 to Leu-5 1 . Ser-68 to Asp-73. 


i t^/*> nfr on 

H2CBS58R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1251 as 
-esidues: Ser-82 to Phe-88, Lys- 1 1 0 to Glv- 118. 


H^l AR77R 

I 


rreierTeu epuopes inciuae inose comprising a sequence shown in oEQ ID NO. 1252 as 
•esidues: Met- 13 to Asp- 18. Glu-23 to Ser^43, Glu-45 to Gly-54. 


HWAFP88R 

i 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1254 as 
-esidues: Are-8 to Lys- 13. Gly-35 to Lvs-42. AIa-48 to Lys-54. 


HWMEB67R J 
r 


^referred epitopes include those comprising a sequence shown in SEQ ID NO. 1256 as 
esidues: Are-9 to Are- 16. 


HKjMAA52R I 
r 


'referred epitopes include those comprising a sequence shown in SEQ ID NO. 1261 as 
esidues: Glv-2 to Lys- 10. Asp-36 to Asn-42. 


H2LAB37R I 
r 


'referred epitopes include those comprising a sequence shown in SEQ ID NO. 1262 as 
esidues: Glu-52 to Thr-59. 
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H2LAP46R 


rreierrea epitopes inciuac tnose comprising a sequence shown in SEQ ID NO. 1263 as 
residues: Pro-40 to Asn-46. Tvr-7l to Are-79. 


nvjuocu i rv 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1264 as 
residues: lle-36 to Asp-4l. Ala-54 to Pro-63. 


n/A\^DO / _) IV 


rreierrea epuopes inciuae tnose compnsing a sequence shown m SEQ ID NO. 1269 as 
residues: Are-20 to Ser-27. Are-45 to Trp-59. 


i l r^. v.^ v^/A~+ OIv 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1270 as 
residues: Lvs-12 to Lvs-26. 


HArrc 1 or 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1271 as 
residues: Gly-1 to Gly-10. 


UAnni OAR 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1273 as 
residues: Ser-74 to Phe-88. 


rl/\\jvj 1 j / K 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1274 as 
residues: Phe-17 to Pro-22. 


nArlL/KOOK 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1275 as 
residues: GIv-ll toAla-18. 


H A IfM ROR 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1277 as 
residues: Asn-22 to Phe-32. 


H ADMH41R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1283 as 
residues: Pro-2 to Tvr-13. Leu-2l to Glv-47. Val-49 to Glv-55. Pro-63 to GIu-78 




rreierrea epuopes inciuae inose comprising a sequence shown in SEQ ID NO. 1290 as 
residues: Thr-20 to Trp-25, Lys-32 to Leu-40. 


HBGFX">7R 

I 1 U VJ J /V«_ / lV 


rreierrea epuopes inciuae inosc comprising a sequence shown in SEQ ID NO. I29l as 
residues: Ser- 1 to Pro-6. 


URf t |U| HSR 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1 292 as 
residues: Gin- 1 to Phe-8, Thr-34 to Trp-53, Are-56 to Glv-63, Are-86 to Cvs-102. 


riDJCL/JDt\ 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1295 as 
residues: Are-6 to Pro-l4. 


UDIUTK 1 R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1300 as 
residues: Cys-8 to Asp-13. 


rlD WrJlJ/oK 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1302 as 
residues: Pro-51 to Ala-58. 


n \^ LJ U O _> rv 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1307 as 
residues: Gln-1 to Lys-10. 




Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1310 as 
residues: Ser- 1 to Thr-6. 




Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 131 1 as 
residues: Arc- 1 0 to Thr-20. 




Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1313 as 
residues: Asn-19 to Are-25. 


HCHOH49R 


ncicrrcu epuopes inciuae inose comprising a sequence shown in SEQ ID NO. 13 14 as 
-esidues: Asn-19 to Asp-30. 


HCHPG05R ] 

I 


rreierrea epitopes inciuae tnose compnsing a sequence shown m SEQ ID NO. 1315 as 
esidues: Pro-6 to Ser- 11. 


HC1AD24R 1 

I 


reierreu epuopes inciuae inose comprising a sequence shown in SEQ ID NO. 1316 as 
esidues: Lys-1 to GIy-7. 


HCNCY51R I 
r 


■'referred epitopes include those comorisine a seauence shown in SFO in NO mo o c 
esidues: Lys- 1 0 to Arg- 1 6. 


HCNCY63R I 
r 


^referred epitopes include those comprising a sequence shown in SEQ ID NO. 1320 as 
esidues: Giy-1 to Lys-9. 


HCND071R F 
r 


'referred epitopes include those comprising a sequence shown in SEQ ID NO. 1321 as 
esidues: Lvs-33 to Ile-42. Are-51 to Phe-64. 


HCQBN22R F 
r 


deferred epitopes include those comprising a sequence shown in SEQ ID NO. 1324 as 
esidues: Lys-1 to Asn-1 1 . 


HCQCL27R F 
r 


'referred epitopes include those comprising a sequence shown in SEQ ID NO. 1325 as 
esidues: Glv-7 to His-27. 
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HCQCL48R 


Preferred eoitones include those coinnri^ino » cpnnpnrp cKn\i/« in qph in mh ii*}a ic 
residues: A!a-1 to Thr-I3. 


HCQDJ42R 


nticutu cpuupcb iuliuuc viiubt tuinpnsing a sequence snown in ohv/ ID NO. I j3U as 
residues: Glu-8 to Asn- 1 3, An»- 1 6 to GIu-24. 


HCRMD77R 


1 icieiTcu cpuupes inciuut. inosc comprising a sequence snown in bfcQ ID NO. 133 1 as 
residues: Asn-4 to Asn- 10. 


HCROJ68R 


rrcicrrcu epitopes mciuac mose comprising a sequence snown in bhQ ID NO. I_>.>9 as 
residues: IIe-2 to His-8. 


HCROM30R 


i itiLiKu cpiiupcb lnciuae tnose comprising a sequence snown in bhC^ ID NO. I j42 as 
residues: Glu-1 to Glu-7. Pro-26 to Leu-32. Glv-37 to Gln-44. Thr-84 to Thr-92 


HCR0034R 


riciujL.u epitopes inciuuc mose comprising a sequence snown in ofcv^ ID NO. 1343 as 
residues: Asn-1 to Asp-1 1. 


HCROZ66R 


i iciciTcu epitopes mciuac mose comprising a sequence shown in btQ ID NO. 1345 as 
residues: Arc-7 to Lvs-1 3. 


HCRPC61R 


PrpfprrpH Pnirrtnpc inrlnrlp tli aco /rim nri c i n tt n c ■ a rUmun • _ cc /~ \ i r\ v t /~v i t ,iz _ _ 

i iLitucu cpuupcb iiiciiiuL mubL comprising a sequence snown in ofc-O ID NO. l34o as 
residues: Ala-3 to Glv-8. 


HCRPG28R 


ivicntu tpiiupc^ luciuuL inu^L. cuiiiprising a sequence snown in oty ID no. 134/ as 
residues: Pro-26 to Ser-32. 


HCRPN5">R 


r iLitutu cpnupc^ uiciuuc muse comprising a sequence snown in bty ID NO. 134" as 
residues: Ser-24 to Lvs-30. Lvs-54 to Ser-6 1 . 1 


HDCAA21R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1354 as 
residues* Phe-6 tn Val-1? I!p-1 S rn Ph<*-?fl 


HDDAA85R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1355 as 

residue*?' 1 v^- 1 R tn I v«-74 


HDPGO03R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1356 as 

residues" Ala— 4 tr» frln-17 


HDPLB08R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1357 as 

rf*ciHi i<=»c • Prn 7 tr\ T\/r 1 I on 0 1 tr> A l« *1A 

icbiuuLb. n u-_ it) i vr-ij. Leu-.ii to A.ia-.}0. 


HDQEX80R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1359 as 
resiaues. /\rg-i to /\rg-o, f ne-/ / to Argoz, rro-3 / to Lys-42, Arg-47 to Trp-53, Arg-^5 
to Ser-6 1 . 


HDRM191R 


i icicncu cpuuptb inciuue inose comprising a sequence snown in ShQ ID NO. 1360 as 
residues: Thr-1 to Lvs-8. 


HE6DJ45R 


i reierreu epitopes inciuae tnose comprising a sequence shown in SEQ ID NO. 1364 as 
residues: Pro- 1 to Asn-8. 


HE9FH12R 


PrpfPITPH PHI fO nPC inr*lllHr» trirtCP* C r\rv\ nricinn n roniifln/>a „L_„.„ " „ O r*/^\ in v t s~\ y -i s s~ 

riLicncu cpnupcs inciuue mose comprising a sequence snown in bh,o ID NO. 1366 as 
residues: Asn- 12 to Ser-20. 


HEAAL59R 


Preferred fitlltnnns inpliirlp thr^Cf* rrimnricinfT r» connpnro cU^,,,,. cc/~^ in ki/^ i tha _ _ 

bpitupLs iiiliuuc muse wunipi lsiiig a sequence snown in ot-O ID NO. 13 /U as 
residues: Gln-20 to Asn-25. 


HEGAR32R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1371 as 
"esidues: Lys-9 to Ser-19. 


HEGAR85R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1372 as 
'esidues* Ser-16 to His-46 Are-49 to Thr-5R 


HELFE05R 3 
i 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1373 as 
"esidues* Tvr-8 lr> 1 pn-lr> 


HEMFI88R 1 
i 


^referred epitopes include those comprising a sequence shown in SEQ ID NO. 1374 as 
esidues: Pro-6 to Ala-13. 


HEMFR18R I 
r 
t 


^referred epitopes include those comprising a sequence shown in SEQ ID NO. 1375 as 
esidues: Ala-1 to Ala- 10. Pro- 12 to Gly-17, AIa-22 to Cvs-27, Glu-30 to Arg-35, Pro-43 
o Ser-50. 


HEONL43R I 
r 


^referred epitopes include those comprising a sequence shown in SEQ ID NO. 1376 as 
esidues: Are-I toVal-10. 


HFADM62R |l 
r 


'referred epitopes include those comprising a sequence shown in SEQ ID NO. 1380 as 
esidues: Lvs-6 to Lvs-1 4. 


HFATE31R f 
r 


deferred epitopes include those comprising a sequence shown in SEQ ID NO. 1381 as 
esidues: Asp-1 to Ars-9. Arc-20 to Are-26. Glu-33 to Glv-40. 
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HFCEL77R 


Preferred epitopes include those comnrisine a seauenre shown in ID NO 1 ae 
residues: GIu-33 to Ser-48. Ile-54 to Ile-63. Leu-79 to Asp-84 


HFTBI57R 


Preferred eDitODes include those comnricino n cpmipnm e u ft ., m :„ cca in \ir\ i iQ"y 
* »^»v.n\»v» vpuupwj iii^iuu^ t» ujji lain u <s ott|uenLC snown in jcy l i_j iskJ. 1 jyi as 

residues: Pro- 18 to Ser-23. 


HFXGX46R 


Preferred emtones include those c omiirici no a cr*r\t\**r\f*a cU/-*\i, n i«* ccn in Kin. i „ „ 
vpuup»»j iiiwmuw niv.^v. wuinpi lMiiu d sequence snown in iu ind. 13y4 as 

residues: Pro- 1 1 to Gln-28. 


HHBEW72R 


»ciciicu tpuupis 111L.1UUC inube comprising a sequence snown in oLQ ID NO. 1400 as 
residues: Pro-20 to Thr-2 7. 


HHERT59R 


Preferred f*ni ffinPC inf^ilirlf* fhncp rninnricinit *\ r o /i i . ^. n ,^ ^. • c i— /—» if-* via i a r\ i 

i iciuicu ipuupcs iiiLiuuc muse comprising a sequence shown in bfcQ ID NO. 1401 as 
residues: Arg-l to Trp-9. 


HJMAH76R 


ncicucu cpnupui niciuuc muse comprising a sequence snown in bhQ ID NO. 1405 as 
residues: Cvs- 10 to Ala- 1 5. 


HJMAN56R 


Preferred emtones include rhncp pnmt^ricinri i cpnunn^ii _ l. _ • crrn in virv i .1 

1 'ticu^u upiiupc^ iiiciuuu must, comprising a sequence snown in btQ ID NO. 1406 as 
residues: Ala-45 to Asp-60. 


HJMA054R 


Preferred enitooes include those eomnrtsimi a cpni if*nrr» chr»w#ri ccn m Km i/im ~ <- 
a iw*w*«wva vpiiu^wj liiviuuv. it iu^v vvj i u 1 1 ^ 1 1 1 u & sequence snown in ^tz.\j iU in i^tU/ as 

residues: Pro-28 to Gln-39. Pro-65 to Cvs-80. 


HKLSD93R 


Preferred eoitODCS include those enmnrisino n cpnnpnr>^ clirw«/n in ccn in Km i a ao 
• wi ■ f - ^ mwiuuv iiiujv> v<uiiipi lame, u octju c i it. t. snown in iC.w lNvJ. 1 mjy US 

residues: Glv-1 I to Glv-1 7. 


HLMFH16R 


Preferred cnitODes include those rninnrisino n cpnnpnrA c u. AU , n ceo in kt r\ 1,1 in ~ _ 
* iwiwiiwu wpuupw U1V.IUU& iiiu^v. lvji upi ibiim a sequence snown in oty id iskj. I^+IU as 

residues: Glv-1 to Asp-8. 


HLQCQ73R 


Preferred emtones include those rnmnricino »• c^m i»n^ o on<^>«*>*% • — » ctr/^» in Km i >i i *> 

1 iviiwuwu b.pii.wp^d lu^iuuv niudc cuiupri^ing a bequence snown in oty ID NO. 1412 as 

residues: Glu-1 to Glv-6. Aru-8 to Phe-I3. 


HLQEF47R 


Preferred emtones inelurle those romnricino r> cp/man^a r u rt „,„ ■ cpa ir\ \m i a i *> 

■ iwiuiwu iiiv,tuvjt uiudc djuipi ibiiig d sequence snown in otvJ id NO. 1413 as 

residues: Leu-8 to Leu- 13. 


HLQFM50R 


Hreterreo' eoitones ineluHe thr*s** prvmnricinrr i cfinunn^n „ u. „ . , ■ ct?/"» in via « >t i a ~ 
i itiuicu cpuupca fii^tuuc Luubc uoinpnsing a sequence snown in bfc.Q ID NO. 1414 as 

residues: Glv-29 to Asp-34. 


HLQGA76R 


Preferred enitooes inelnHe thn^p ^*omT>ncmo a cpnnanr<a pU/\n<r> ' _ cc/a it\ ki/a i a i * 

t ititntu cpuupc^ iii^iuuc uiuac cumpnsing a sequence snown in btQ ID NO. 1416 as 
residues: Ser-16 to Ser-33. 


HLTEV09R 


ncicutu cpuupci uiciuuL inobe comprising a sequence snown in bhQ ID NO. 1418 as 
residues: Are-9 to Asn- 17. 


HMACF85R 


Preferrefi enitones mrlnHp thr%c<* rnmnncinn rr>s*i%ir*w**-.r* ^ i. . . . ■ t~ tr% via i a « 

* c *cncu cpuupc^ uiuiuuc inube comprising a sequence snown in bEQ ID NO. 1421 as 
residues: Glu-29 to Lys-34. Leu- 1 13 to Gin- 120. 


HMAJA15R 


Preferred enitooes inelllHe those rnmnricino o cpnnonna r u A111 „ c tr t~\ in xirv t a -~\ ""y 

t ibibwv.u wpiivjjj^n niLiuut iiiuac cuiupi ibiiig a sequence snown in bhu ID NO. 1422 as 
residues: Lvs-15 to Gln-21. lle-51 to GIv-57. Lvs-72 to GIv-83 


HMCIS54R 


I'referred enitooes inelnHe those r* aiti nt*i c i n r» a cpnii^n^n „ u „ , . . _ • ccr/^\ in xta i ^ ^ ^ 
j ititncu tpnuj/ci tuuiuuL. mubc cumpribing a sequence snown in oty ID NO. 1424 as 

residues: Lys-3 to His-24. 


HNHMR05R 


Preferred emtones include thnsf* mmnricino n cpnunnn. „ u „ , , , _ • cc/~\ in xirv i 

i iviutwu ^pnv/pco ui^iuut muac lumpribing a sequence snown in oiiv^ ID NO. 1427 as 

residues: Pro-9 to Gly-20. Thr-26 to Are-42, Ala-48 to Ser-54 


HNJBB78R 


Preferred emtones include those mmnricino n c^m i0nr>a c^Amn i_ c in k?o i /no 

ivivuvu v^iiwpwa uiliuul tiivj^t v^uuipt ibtiig a sequence snown in oty ID NO. I42o as 

residues: Thr-6 to Lys-1 3. Leu-48 to Asn-54. 


HOCND06R 


^referred eDitones include those comnrisino a cpnupnnp c hnum i« ceo in xrr^ i/i^i «^ 
^ vL/nwpwj v*ivov tuui icjiiiK. a ouLjuci juc snown in jcy ijl/ inu. i^jj as 

esidues: Pro-2 to Tvr-13. Leu-21 to Ala-35. 


HOCND49R ] 
i 


'referred enitooes include those comnrisinp a Qfnupnrp c hmim »« ceo t n kto \aia ~ - 
•esidues: Asn-2 to Glv-12. Ile-14 to Ala-30. 


HODFA26R 1 
r 


'referred eoitODCS include those comnrisinp a seon^nrp chnu/n *« c it o m k\c\ \ai/l 
esidues: Glu-I to His-6. Glv-1 9 to Asp-29. Leu-44 to Leu-49 


HODHL89R ! 

r 


'referred epitopes include those comprising a sequence shown in SEQ ID NO. 1437 as 
esidues: Ser- 1 6 to His-46. Are-49 to Thr-58. 


HOEJM67R I 
r 


'referred epitopes include those comprising a sequence shown in SEQ ID NO. 1438 as 
esidues: Ser- 19 to Lvs-25. Asp-29 to Glu-55. Ser- 102 to Thr-107 


HOGBN48R f 
r 


'referred epitopes include those comprising a sequence shown in SEQ ID NO. 1439 as 
esidues: Lvs-14 to Arc- 19. Asp-25 to Phe-32. 


HOUHN53R F 
r 


'referred epitopes include those comprising a sequence shown in SEQ ID NO. 1442 as 
esidues: Glu- 1 to His-6. Gl v- 1 9 to Trp-3 1 . 


HPBEE63R F 
r 


'referred epitopes include those comprising a sequence shown in SEQ ID NO. 1444 as 
esidues: Pro- 14 to Gly-20. His-28 to Are-35. 
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HPJBE91R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1446 as 
residues* Ser-15 to Asn-20 Ala-^ m llp-49 1 vq-S? tn, v/ni ^7 Tvr 71 tn Pvc Thr 
90 to Tvr-95. 


HSDZG83R 


Preferred eDitODeS include those COlYinricino n cpnnnnrp cliAwn in QPf**l 1 r\ KlPi 1/1 C.A oo 

residues: Val-I 7 to Lvs-22. 


HSICQ60R 


Prefeirpd pnitnnps inclnHp thnQp rnmnricinn i connnnrn rk/Mi-n in cca in K?r~\ i — _ 
■ ttitucu ^pinjpt.^ iiinuuc iiiuit. cuujprisinH a sequence snown in oty id in as 

residues: Val-12 to Gly-17. 


HSIFA64R 


PrefPTTPfl PnitfinP^ inclllHp thriQP rnmnrtcinn a CAonan^o r U Au . n in C E7 /^v in KI/""\ i j<c£ „ _ 

i i&i^ncu tjjuujjcs uiLiuut uiubc tumpnsmu a sequence snown in ocxj \D inlj. I4jo as 
residues: His-1 7 to Ile-22. Leu-33 to Pro-40. 


HSKYE52R 


PrpfpfTPfl PfHfOrtPc. inclllHp thncF» rnmnri c i n r» -i c r»/~i unn^o r^mtm in C C/^i in MH i /(co „_ 

«ciwifcu tj^iiupti iiiuiuuc uiu5t comprising a sequence snown in oty id no. 14jo as 
residues: Pro-2 to Scr-7. 


HSODA95R 


PrPTPITpH Pnifnripc inflnHp rh ncr» rn m nr-i c i n. rt o com i on m .-. U .-. , . C I P\ M/"\ 1 y|/:A 

"cwicu ^piiupcs iitLiuuc uiubc tornpnsing a sequence snown m bfcO ID in w. l4ol) as 
residues: Ser-I4 to His-44. Are-47 to Thr-56. 


HSSGK43R 


PrpfprTpd PnttnnPQ I nr 1 llHp thoCP rnmnricinn *\ lanro cn/>\i/n in CCA I Pi KT/~\ \ A CL"\ „- 

i ilivulu tpiiuj^cc> iiiuiuuc mubc cui uprising d sequence snown in otv^ l u INL/. Ihoz as 
residues: Ser-24 to Leu-35. Pro-38 to Ser-45. 


HTXFA64R 


PrPTPITpH Pni tnnP? inplllHp thncc» rnmnricinn o c/>i-n ,on/-i. cUntim in CC/~\ in KT/^\ 1 /I „ _ 

'cicncu cpnujjcs iiiuiuuc uiubL comprising a sequence snown in bnO \D NO. 14 /U as 
residues: Thr-1 to Glu-8. 


HUSJF9 I R 


PrpfpfTPfi PnitonP^ inrlllHp fhncp rnmnricino 0 t(>nn^n,-r. i-U,.,,,_ * C C/^\ in K I 1 A "7 1 ~ r- 

i icicuuu upiiupci niLiuuc uiubL lui i lpriMn g d sequence snown tn jexj id NLJ. J4/1 as 
residues: Glv-1 to Glv-6. 


HUSJN48R 


PrefciTpd Pnitf)nP<! incllirfp thn^p pr»mnricir»c» i c^>n MAn^n cli/~k\i/«-» in CCO I Pi MA i ai") 

i ivi^ntu vpitup&d niLiuuL illume cuiiipribiiiii a sequence snown in oiii^ jij vs\j . m//. as 
residues: Ser- 1 6 to Tvr- 24. 


HUSZN23R 


Preferred emtones include tho^p rrimnri^ino a c^nnpnrp c u rtu/n : 0 ccn rn k j r^v iyi*7/t 
residues: Ser- 16 to Lvs-24. 


HUTSD20R 


Preferred enitones inclurip thn^p c n m nncino i cprfn^nrr* chnum in ccn in Km i/i*7c 
i ivt^ii^u tpnupta ui^iuuL inuic uuj i ljji ibiiit a sequence snown in otiw id in i*t/j as 

residues: Are- 10 to Asn-20. 


HWAF163R 


Preferred enitonp*; inplnHp thn<jp rnmnricino n c*»mi#»nr»«> r Knn.n in ccn in ivm \a~i~i „ „ 

i iwibiibu cpiiup^o iiiL/iuviv^ iiiUiC I.UII lyjl I2»llle a itUULnCt SUOWn m oC^y IN W. \H l I 3S 

residues: Pro-1 5 to GIy-24, Pro-26 to Are-45. 


HWAGZ89R 


1 »^«witu tpjiu^jci iii^tuuu illume uunipribiny: d sequence snown in oty ID nu. l4/o as 
residues: Ser-47 to Lvs-52. 


HWHHM83R 


PrpfpFTPfi pni tnnP^ mplllHp f K<~\C r* rnmnricinn I connnnr-n —L, * CC/^» in K [ 1 /IDA _ 

ricicncu cpnupcd intiuuc inose compnsmc a sequence snown in bfcv^ lO NO. 1480 as 
residues: Leu- 1 to Gly-6. 


HWLBS90R 


ricicucu cpiiupc^ iiiuiuuc tnose comprising a sequence snown in obQ Id NO. 1484 as 
residues: Lvs-37 to Asn-44. 


HWLEHI3R 


ncicncu cpuupcb niciuuc tnose comprising a sequence snown in ofcC^ ID NO. 1486 as j 
residues: Gln-22 to Glu-29. 


H WLEJ67R 


PrPTPrTPfi PnifnnPQ inpllirlP fhr»c^* rnmnricinn i connon/'n u , , . : c rj7/^v ir\ v T i a O ~i 

i lbuucu cjjilujjc^ intiuuL uiubc Luinpribing a sequence snown in otU ID NO. 148 / as 
residues: Asn-5 to Trp-13. 


HWLEM49R 


Preferred enitones include thpt^p mmnri cino o cpnnpnpp rUn,,,,, rrn in Km i/ioo ~ ~ 
i i^tbiiwu w^uv^wa Ln^-iuut uiusl cuiupi a bcquencc snown in ^c.u ID NO. l^loo as 

residues: Glu-1 to His-6, Glv-1 9 to Trp-3I . 


HWLGM21R 


^referred eDitODes include those comnri<;ino n cpnupnrp chmim in cpn ir> Kir\ i/ioo ^ ^ 
residues: GIu-1 to His-6 t Glv-19 to Trp-3 1 . 


HWLGS46R 


'referred enitooes include those comnrisinp a <;pniipnrp chmun in ccn i n iaqa oc. 

vpuvpvj uiviuuv. iiiwjv. vwuipi utile ti pcijUCIICL oillJVVIl in <J C ■ \J IU lS\J. I*f"^+ 3 S 

residues: Glu-1 7 to Asn-23, GIu-38 to Glv-49. 


HWLGU40R J 
i 


^referred eoitones include those comnri^ino a cpnnpnrp chnum in cpa ir\ K\r\ i/io< 
esidues: His- 10 to Pro- 15. 


HWLGX65R 1 
r 


"^referred emtones include thocp rfimnricino n cpnnanrp rUrvum in crr/^\ in vm \ acml 

^^pv^o luvtuuc Liiu^c lbinu a sequence snown in otvj id no. 14"o as 

esidues: Glu-1 to Asn-7. 


HWLHD09R I 
r 


'referred epitopes include those comprising a sequence shown in SEQ ID NO. 1497 as 
esidues: Pro-6 to Ala-37, Are-40 to Ser-49. 


HWLHW89R I 
r 


'referred epitopes include those comprising a sequence shown in SEQ ID NO. 1500 as 
esidues: Asn-1 to Lvs-16. Glu-32 to Ser-41. Leu-57 to Gly-71 


HWLJL19R f 
r 


deferred epitopes include those comprising a sequence shown in SEQ ID NO. 1506 as 
esidues: Arg-46 to Phe-58. 


HWLKG82R F 
r 


deferred epitopes include those comprising a sequence shown in SEQ ID NO. 1508 as 
esidues: Pro-5 to GIv-25. Ser-29 to Leu-36. Arc-49 to Phe-55 


HWLKM86R F 


'referred epitopes include those comprisins a sequence shown in SEQ ID NO. 1512 as 
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residues: Are- 10 to Lvs-23. 


HWLQS83R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 151 5 as 
residues: Ala- 1 to Are-6, 


HWLRP86R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1518 as 
residues: Tvr-3 to Gly-10. 


HWLRQ49R 


Preferred epitopes include those comprisine a sequence shown in SEO ID NO 15 19 as 
residues: Pro- 19 to Ser-26. Gln-44 to Lvs-52. 


HWLUF60R 


Preferred epitopes include those comprising a sequence shown in SEO ID NO 1 5T) as 
residues: GIn-7 to Lvs-3 1 . 


: HWLUR41R 


Preferred epitopes include those comprisine a seauence shown in SEO ID NO 1 522 as 
residues: Ser-24 to Trp-30. 


HWLVD60R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1523 as 
residues: Cvs- 1 5 to Lys-5 1 . 


HWMAN61R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1525 as 
residues: Ser-21 to Asp-26. 


HWMEH26R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1528 as 
residues: Ser- 1 6 to His-46. Are-49 to Thr-58. 


HWMEL5GR 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1529 as 
residues: Pro-24 to Thr-40. Phe-63 to Are-69. 


HWMFB3IR 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1530 as 
residues: Asn-2 to Lys-10. Cvs- 16 to Pro-28. Ser-36 to Glu-41 


HWMF093R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1532 as 
residues: Ser-8 to Gln-14. ) 


HMAFE48R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1537 as 
residues: Glu-9 to GIy-17. 


HRODJ88R 


Preferred epitopes include those comprisine a sequence shown in SEO ID NO 1 SIR as 
residues: GIv-6 to Tvr-14. 


HWLAR31R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1539 as 
residues: Glu-9 to Gly- 17. 


H2LAU24R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1541 as 
residues: Glu-1 1 to GIv-19. 


HATDR94R 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1542 as 
esidues: Glu-1 4 to Lys-19. Asn-21 toGlv-27. 


HWLLIS5R 

t 


Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 1543 as 
esidues: Val-19 to Asn-32. 


HSYCH4IR ] 
r 


^referred epitopes include those comprising a sequence shown in SEQ ID NO. 1545 as 
esidues: Thr-7I to lle-79. 
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The present invention encompasses polypeptides comprising, or alternatively 
consisting of, an epitope of the polypeptide sequence shown in SEQ ID NO:Y, or an epitope 
of the polypeptide sequence encoded by the cDNA in the related cDNA clone contained in a 
deposited library or encoded by a polynucleotide that hybridizes to the complement of an 
epitope encoding sequence of SEQ ID NO:X, or an epitope encoding sequence contained in 
the deposited cDNA clone under stringent hybridization conditions, or alternatively, under 
lower stringency hybridization conditions, as defined supra. The present invention further 
encompasses polynucleotide sequences encoding an epitope of a polypeptide sequence of the 
invention (such as, for example, the sequence disclosed in SEQ ID NO:X), polynucleotide 
sequences of the complementary strand of a polynucleotide sequence encoding an epitope of 
the invention, and polynucleotide sequences which hybridize to this complementary strand 
under stringent hybridization conditions or alternatively, under lower stringency 
hybridization conditions, as defined supra. 

The term "epitopes," as used herein, refers to portions of a polypeptide having 
antigenic or immunogenic activity in an animal, preferably a mammal, and most preferably 
in a human. In a preferred embodiment, the present invention encompasses a polypeptide 
comprising an epitope, as well as the polynucleotide encoding this polypeptide. An 
"immunogenic epitope/' as used herein, is defined as a portion of a protein that elicits an 
antibody response in an animal, as determined by any method known in the art, for example, 
by the methods for generating antibodies described infra. (See, for example, Geysen et al., 
Proc. Natl. Acad. Sci. USA 81:3998- 4002 (1983)). The term "antigenic epitope," as used 
herein, is defined as a portion of a protein to which an antibody can immunospecifically bind 
its antigen as determined by any method well known in the art, for example, by the 
immunoassays described herein. Immunospecific binding excludes non-specific binding but 
does not necessarily exclude cross- reactivity with other antigens. Antigenic epitopes need 
not necessarily be immunogenic. 

Fragments which function as epitopes may be produced by any conventional means. 
(See, e.g., Houghten, R. A., Proc. Natl. Acad. Sci. USA 82:5131-5135 (1985) further 
described in U.S. Patent No. 4,63 1,2 11.) 

In the present invention, antigenic epitopes preferably contain a sequence of at least 4, 
at least 5, at least 6, at least 7, more preferably at least 8, at least 9, at least 10, at least 1 1, at 
least 12, at least 13, at least 14, at least 15, at least 20, at least 25, at least 30, at least 40, at 
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least 50, and, most preferably, between about 15 to about 30 amino acids. Preferred 
polypeptides comprising immunogenic or antigenic epitopes are at least 10, 15, 20, 25, 30, 
35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, or 100 amino acid residues in length. 
Additional non-exclusive preferred antigenic epitopes include the antigenic epitopes 
5 disclosed herein, as well as portions thereof. Antigenic epitopes are useful, for example, to 
raise antibodies, including monoclonal antibodies, that specifically bind the epitope. 
Preferred antigenic epitopes include the antigenic epitopes disclosed herein, as well as any 
combination of two, three, four, five or more of these antigenic epitopes. Antigenic epitopes 
can be used as the target molecules in immunoassays. (See, for instance, Wilson et al., Cell 
10 37:767-778 (1984); Sutcliffe et al., Science 219:660-666 (1983)). 

Similarly, immunogenic epitopes can be used, for example, to induce antibodies 
according to methods well known in the art. (See, for instance, Sutcliffe et al., supra; Wilson 
et al., supra; Chow et ah, Proc. Natl. Acad. Sci. USA 82:910-914; and Bittle et al., J. Gen. 
Virol. 66:2347-2354 (1985). Preferred immunogenic epitopes include the immunogenic 

15 epitopes disclosed herein, as well as any combination of two, three, four, five or more of 
these immunogenic epitopes. The polypeptides comprising one or more immunogenic 
epitopes may be presented for eliciting an antibody response together with a carrier protein, 
such as an albumin, to an animal system (such as rabbit or mouse), or, if the polypeptide is of 
sufficient length (at least about 25 amino acids), the polypeptide may be presented without a 

20 carrier. However, immunogenic epitopes comprising as few as 8 to 10 amino acids have 
been shown to be sufficient to raise antibodies capable of binding to, at the very least, linear 
epitopes in a denatured polypeptide (e.g., in Western blotting). 

Epitope-bearing polypeptides of the present invention may be used to induce 
antibodies according to methods well known in the art including, but not limited to, in vivo 

25 immunization, in vitro immunization, and phage display methods. See, e.g., Sutcliffe et al., 
supra; Wilson et al., supra, and Bittle et al., J. Gen. Virol., 66:2347-2354 (1985). If in vivo 
immunization is used, animals may be immunized with free peptide; however, anti-peptide 
antibody titer may be boosted by coupling the peptide to a macromolecular carrier, such as 
keyhole limpet hemacyanin (KLH) or tetanus toxoid. For instance, peptides containing 

30 cysteine residues may be coupled to a carrier using a linker such as maleimidobenzoyl- N- 
hydroxysuccinimide ester (MBS), while other peptides may be coupled to carriers using a 
more general linking agent such as glutaraldehyde. Animals such as rabbits, rats and mice 
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are immunized with either free or carrier- coupled peptides, for instance, by intraperitoneal 
and/or intradermal injection of emulsions containing about 100 of peptide or carrier 
protein and Freund's adjuvant or any other adjuvant known for stimulating an immune 
response. Several booster injections may be needed, for instance, at intervals of about two 
5 weeks, to provide a useful titer of anti-peptide antibody which can be detected, for example, 
by ELISA assay using free peptide adsorbed to a solid surface. The titer of anti-peptide 
antibodies in serum from an immunized animal may be increased by selection of anti-peptide 
antibodies, for instance, by adsorption to the peptide on a solid support and elution of the 
selected antibodies according to methods well known in the art. 

10 As one of skill in the art will appreciate, and as discussed above, the polypeptides of 

the present invention , and immunogenic and/or antigenic epitope fragments thereof can be 
fused to other polypeptide sequences. For example, the polypeptides of the present invention 
may be fused with the constant domain of immunoglobulins (IgA, IgE, lgG, IgM), or 
portions thereof (CHI, CH2, CH3, or any combination thereof and portions thereof) resulting 

15 in chimeric polypeptides. Such fusion proteins may facilitate purification and may increase 
half-life in vivo. This has been shown for chimeric proteins consisting of the first two 
domains of the human CD4-polypeptide and various domains of the constant regions of the 
heavy or light chains of mammalian immunoglobulins. See, e.g., EP 394,827; Traunecker et 
aL, Nature, 33 1 : 84-86 (1988). Enhanced delivery of an antigen across the epithelial barrier to 

20 the immune system has been demonstrated for antigens (e.g., insulin) conjugated to an FcRn 
binding partner such as IgG or Fc fragments (see, e.g., PCT Publications WO 96/22024 and 
WO 99/04813). IgG Fusion proteins that have a disulfide-linked dimeric structure due to 
the IgG portion desulfide bonds have also been found to be more efficient in binding and 
neutralizing other molecules than monomeric polypeptides or fragments thereof alone. See, 

25 e.g., Fountoulakis et al., J. Biochem., 270:3958-3964 (1995). 

Similarly, EP-A-O 464 533 (Canadian counterpart 2045869) discloses fusion proteins 
comprising various portions of constant region of immunoglobulin molecules together with 
another human protein or part thereof. In many cases, the Fc part in a fusion protein is 
beneficial in therapy and diagnosis, and thus can result in, for example, improved 

30 pharmacokinetic properties. (EP-A 0232 262.) Alternatively, deleting the Fc part after the 
fusion protein has been expressed, detected, and purified, may be desired. For example, the 
Fc portion may hinder therapy and diagnosis if the fusion protein is used as an antigen for 
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immunizations. In drug discovery, for example, human proteins, such as hIL-5, have been 
fused with Fc portions for the purpose of high-throughput screening assays to identify 
antagonists of hIL-5. (See, D. Bennett et al., J. Molecular Recognition 8:52-58 (1995); K. 
Johanson et al., J. Biol. Chem. 270:9459-9471 (1995).) 
5 Moreover, the polypeptides of the present invention can be fused to marker 

sequences, such as a peptide which facilitates purification of the fused polypeptide. In 
preferred embodiments, the marker amino acid sequence is a hexa-histidine peptide, such as 
the tag provided in a pQE vector (QIAGEN, Inc., 9259 Eton Avenue, Chatsworth, CA, 
91311), among others, many of which are commercially available. As described in Gentz et 

10 al., Proc. Natl. Acad. Sci. USA 86:821-824 (1989), for instance, hexa-histidine provides for 
convenient purification of the fusion protein. Another peptide tag useful for purification, the 
"HA" tag, corresponds to an epitope derived from the influenza hemagglutinin protein. 
(Wilson et al., Celt 37:767(1984).) 

Thus, any of these above fusions can be engineered using the polynucleotides or the 

1 5 polypeptides of the present invention. 

Nucleic acids encoding the above epitopes can also be recombined with a gene of 
interest as an epitope tag (e.g., the hemagglutinin ("HA") tag or flag tag) to aid in detection 
and purification of the expressed polypeptide. For example, a system described by 
Janknecht et al. allows for the ready purification of non-denatured fusion proteins expressed 

20 in human cell lines (Janknecht et al., Proc. Natl. Acad. Sci. USA 88:8972- 897 (1991)). In 
this system, the gene of interest is subcloned into a vaccinia recombination plasmid such that 
the open reading frame of the gene is translationally fused to an amino-terminal tag 
consisting of six histidine residues. The tag serves as a matrix binding domain for the fusion 
protein. Extracts from cells infected with the recombinant vaccinia virus are loaded onto 

25 Ni2+ nitriloacetic acid-agarose column and histidine-tagged proteins can be selectively 
eluted with imidazole-containing buffers. 

Additional fusion proteins of the invention may be generated through the techniques 
of gene-shuffling, motif-shuffling, exon-shuffling, and/or codon-shuffling (collectively 
referred to as M DNA shuffling"). DNA shuffling may be employed to modulate the activities 

30 of polypeptides of the invention, such methods can be used to generate polypeptides with 
altered activity, as well as agonists and antagonists of the polypeptides. See, generally, U.S. 
Patent Nos. 5,605,793; 5,811,238; 5,830,721; 5,834,252; and 5,837,458, and Patten et al., 
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Curr. Opinion Biotechnol. 8:724-33 (1997); Harayama, Trends Biotechnol. 16(2):76-82 
(1998); Hansson, et al., J. Mol. Biol. 287:265-76 (1999); and Lorenzo and Blasco, 
Biotechniques 24(2):308- 13 (1998) (each of these patents and publications are hereby 
incorporated by reference in its entirety). In one embodiment, alteration of polynucleotides 
corresponding to SEQ ID NO:X and the polypeptides encoded by these polynucleotides may 
be achieved by DNA shuffling. DNA shuffling involves the assembly of two or more DNA 
segments by homologous or site-specific recombination to generate variation in the 
polynucleotide sequence. In another embodiment, polynucleotides of the invention, or the 
encoded polypeptides, may be altered by being subjected to random mutagenesis by error- 
prone PCR, random nucleotide insertion or other methods prior to recombination. In another 
embodiment, one or more components, motifs, sections, parts, domains, fragments, etc., of a 
polynucleotide encoding a polypeptide of the invention may be recombined with one or more 
components, motifs, sections, parts, domains, fragments, etc. of one or more heterologous 
molecules. 

As discussed herein, any polypeptide of the present invention can be used to generate 
fusion proteins. For example, the polypeptide of the present invention, when fused to a 
second protein, can be used as an antigenic tag. Antibodies raised against the polypeptide of 
the present invention can be used to indirectly detect the second protein by binding to the 
polypeptide. Moreover, because secreted proteins target cellular locations based on 
trafficking signals, polypeptides of the present invention which are shown to be secreted can 
be used as targeting molecules once fused to other proteins. 

Examples of domains that can be fused to polypeptides of the present invention 
include not only heterologous signal sequences, but also other heterologous functional 
regions. The fusion does not necessarily need to be direct, but may occur through linker 
sequences. 

In certain preferred embodiments, proteins of the invention comprise fusion proteins 
wherein the polypeptides are N and/or C- terminal deletion mutants. In preferred 
embodiments, the application is directed to nucleic acid molecules at least 80%, 85%, 90%, 
95%, 96%, 97%, 98% or 99% identical to the nucleic acid sequences encoding polypeptides 
having the amino acid sequence of the specific N- and C-terminal deletions mutants. 
Polynucleotides encoding these polypeptides are also encompassed by the invention. 
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Moreover, fusion proteins may also be engineered to improve characteristics of the 
polypeptide of the present invention. For instance, a region of additional amino acids, 
particularly charged amino acids, may be added to the N-terminus of the polypeptide to 
improve stability and persistence during purification from the host cell or subsequent 
5 handling and storage. Also, peptide moieties may be added to the polypeptide to facilitate 
purification. Such regions may be removed prior to final preparation of the polypeptide. The 
addition of peptide moieties to facilitate handling of polypeptides are familiar and routine 
techniques in the art. 

10 Vectors, Host Cells, and Protein Production 

The present invention also relates to vectors containing the polynucleotide of the 
present invention, host cells, and the production of polypeptides by recombinant techniques. 
The vector may be, for example, a phage, plasmid, viral, or retroviral vector. Retroviral 
vectors may be replication competent or replication defective. In the latter case, viral 

1 5 propagation generally will occur only in complementing host cells. 

The polynucleotides of the invention may be joined to a vector containing a selectable 
marker for propagation in a host. Generally, a plasmid vector is introduced in a precipitate, 
such as a calcium phosphate precipitate, or in a complex with a charged lipid. If the vector is 
a virus, it may be packaged in vitro using an appropriate packaging cell line and then 

20 transduced into host cells. 

The polynucleotide insert should be operatively linked to an appropriate promoter, 
such as the phage lambda PL promoter, the E. coli lac, trp, phoA and tac promoters, the SV40 
early and late promoters and promoters of retroviral LTRs, to name a few. Other suitable 
promoters will be known to the skilled artisan. The expression constructs will further contain 

25 sites for transcription initiation, termination, and, in the transcribed region, a ribosome 
binding site for translation. The coding portion of the transcripts expressed by the constructs 
will preferably include a translation initiating codon at the beginning and a termination codon 
(UAA, UGA or UAG) appropriately positioned at the end of the polypeptide to be translated. 
As indicated, the expression vectors will preferably include at least one selectable 

30 marker. Such markers include dihydrofolate reductase, G418 or neomycin resistance for 
eukaryotic cell culture and tetracycline, kanamycin or ampicillin resistance genes for 
culturing in E. coli and other bacteria. Representative examples of appropriate hosts include, 
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but are not limited to, bacterial cells, such as E. coli, Streptomyces and Salmonella 
typhimurium cells; fungal cells, such as yeast cells (e.g., Saccharomyces cerevisiae or Pichia 
pastoris (ATCC Accession No. 201178)); insect cells such as Drosophila S2 and Spodoptera 
Sf9 cells; animal cells such as CHO, COS, 293, and Bowes melanoma cells; and plant cells. 
5 Appropriate culture mediums and conditions for the above-described host cells are known in 
the art. 

Among vectors preferred for use in bacteria include pQE70, pQE60 and pQE-9, 
available from QIAGEN, Inc.; pBluescript vectors, Phagescript vectors, pNH8A, pNH16a, 
pNH18A, pNH46A, available from Stratagene Cloning Systems, Inc.; and ptrc99a, pKK223- 
10 3, pKK233-3, pDR540, pRIT5 available from Pharmacia Biotech, Inc. Among preferred 
eukaryotic vectors are pWLNEO, pSV2CAT ? pOG44, pXTl and pSG available from 
Stratagene; and pSVK3, pBPV, pMSG and pSVL available from Pharmacia. Preferred 
expression vectors for use in yeast systems include, but are not limited to pYES2, pYDl, 
pTEFl/Zeo, pYES2/GS, pPICZ, pGAPZ, pGAPZalph, pPIC9, pPIC3.5, pHIL-D2, pHIL-Sl, 

15 pPIC3.5K, pPIC9K, and PA0815 (all available from Invitrogen, Carlbad, CA). Other suitable 
vectors will be readily apparent to the skilled artisan. 

Introduction of the construct into the host cell can be effected by calcium phosphate 
transfection, DEAE-dextran mediated transfection, cationic lipid-mediated transfection, 
electroporation, transduction, infection, or other methods. Such methods are described in 

20 many standard laboratory manuals, such as Davis et al., Basic Methods In Molecular Biology 
(1986). It is specifically contemplated that the polypeptides of the present invention may in 
fact be expressed by a host cell lacking a recombinant vector. 

A polypeptide of this invention can be recovered and purified from recombinant cell 
cultures by well-known methods including ammonium sulfate or ethanol precipitation, acid 

25 extraction, anion or cation exchange chromatography, phosphocellulose chromatography, 
hydrophobic interaction chromatography, affinity chromatography, hydroxylapatite 
chromatography and lectin chromatography. Most preferably, high performance liquid 
chromatography ("HPLC") is employed for purification. 

Polypeptides of the present invention can also be recovered from: products purified 

30 from natural sources, including bodily fluids, tissues and cells, whether directly isolated or 
cultured; products of chemical synthetic procedures; and products produced by recombinant 
techniques from a prokaryotic or eukaryotic host, including, for example, bacterial, yeast, 
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higher plant, insect, and mammalian cells. Depending upon the host employed in a 
recombinant production procedure, the polypeptides of the present invention may be 
glycosylated or may be non-glycosylated. In addition, polypeptides of the invention may also 
include an initial modified methionine residue, in some cases as a result of host-mediated 
processes. Thus, it is well known in the art that the N-terminal methionine encoded by the 
translation initiation codon generally is removed with high efficiency from any protein after 
translation in all eukaryotic cells. While the N-terminal methionine on most proteins also is 
efficiently removed in most prokaryotes, for some proteins, this prokaryotic removal process 
is inefficient, depending on the nature of the amino acid to which the N-terminal methionine 
is covalently linked. 

In one embodiment, the yeast Pichia pastoris is used to express polypeptides of the 
invention in a eukaryotic system. Pichia pastoris is a methylotrophic yeast which can 
metabolize methanol as its sole carbon source. A main step in the methanol metabolization 
pathway is the oxidation of methanol to formaldehyde using 0 2 . This reaction is catalyzed by 
the enzyme alcohol oxidase. In order to metabolize methanol as its sole carbon source, 
Pichia pastoris must generate high levels of alcohol oxidase due, in part, to the relatively low 
affinity of alcohol oxidase for 0 2 . Consequently, in a growth medium depending on 
methanol as a main carbon source, the promoter region of one of the two alcohol oxidase 
genes (AOXJ) is highly active. In the presence of methanol, alcohol oxidase produced from 
the AOXI gene comprises up to approximately 30% of the total soluble protein in Pichia 
pastoris. See, Ellis, S.B., et ai, Mol Cell BioL 5:1 1 1 1-21 (1985); Koutz, P.J, et al.. Yeast 
5:167-77 (1989); Tschopp, J.F., et ai, NucL Acids Res. 15:3859-76 (1987). Thus, a 
heterologous coding sequence, such as, for example, a polynucleotide of the present 
invention, under the transcriptional regulation of all or part of the AOXI regulatory sequence 
is expressed at exceptionally high levels in Pichia yeast grown in the presence of methanol. 

In one example, the plasmid vector pPIC9K is used to express DNA encoding a 
polypeptide of the invention, as set forth herein, in a Pichea yeast system essentially as 
described in "Pichia Protocols: Methods in Molecular Biology," D.R. Higgins and J. Cregg, 
eds. The Humana Press. Totowa, NJ, 1998. This expression vector allows expression and 
secretion of a polypeptide of the invention by virtue of the strong AOXJ promoter linked to 
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the Pichia pastoris alkaline phosphatase (PHO) secretory signal peptide (i.e., leader) located 
upstream of a multiple cloning site. 

Many other yeast vectors could be used in place of pPIC9K, such as, pYES2. pYDl, 
pTEFl/Zeo. pYES2/GS r pPICZ, pGAPZ, pGAPZalpha, pPIC9, pP!C3.5. pHIL-D2. pHIL-Sl, 
5 pPIC3.5K. and PA0815. as one skilled in the art would readily appreciate, as long as the 
proposed expression construct provides appropriately located signals for transcription, 
translation, secretion (if desired), and the like, including an in-frame AUG as required. 

In another embodiment, high-level expression of a heterologous coding sequence^ 
such as, for example, a polynucleotide of the present invention, may be achieved by cloning 
10 the heterologous polynucleotide of the invention into an expression vector such as, for 
example, pGAPZ or pGAPZalpha. and growing the yeast culture in the absence of methanol. 

In addition to encompassing host cells containing the vector constructs discussed 
herein, the invention also encompasses primary, secondary, and immortalized host cells of 
vertebrate origin, particularly mammalian origin, that have been engineered to delete or 
15 replace endogenous genetic material (e.g., coding sequence), and/or to include genetic 
material (e.g., heterologous polynucleotide sequences) that is operably associated with 
polynucleotides of the invention, and which activates, alters, and/or amplifies endogenous 
polynucleotides. For example, techniques known in the art may be used to operably associate 
heterologous control regions (e.g., promoter and/or enhancer) and endogenous 
20 polynucleotide sequences via homologous recombination (see, e.g., U.S. Patent No. 
5,641,670, issued June 24, 1997; International Publication No. WO 96/29411, published 
September 26, 1996; International Publication No. WO 94/12650, published August 4, 1994; 
Koller et al., Proc. Natl. Acad. Sci. USA 86:8932-8935 (1989); and Zijlstra et al., Nature 
342:435-438 (1989), the disclosures of each of which are incorporated by reference in their 
25 entireties). 

In addition, polypeptides of the invention can be chemically synthesized using 
techniques known in the art (e.g., see Creighton, 1983, Proteins: Structures and Molecular 
Principles, W.H. Freeman & Co., N.Y., and Hunkapiller et al., Nature, 310:105-1 1 1 (1984)). 
For example, a polypeptide corresponding to a fragment of a polypeptide can be synthesized 
30 by use of a peptide synthesizer. Furthermore, if desired, nonclassical amino acids or 
chemical amino acid analogs can be introduced as a substitution or addition into the 
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polypeptide sequence. Non-classical amino acids include, but are not limited to, to the D- 
isomers of the common amino acids, 2,4-diaminobutyric acid, a-amino isobutyric acid, 4- 
aminobutyric acid, Abu, 2-amino butyric acid, g-Abu, e-Ahx, 6-amino hexanoic acid, Aib, 
2-amino isobutyric acid. 3-amino propionic acid, ornithine, norleucine. norvaline, 
5 hydroxyproline, sarcosine. citrulline, homocitrulline, cysteic acid, t-butylglycine, t- 
butylalanine. phenylglycine, cyclohexylalanine, b-alanine, fluoro-amino acids, designer 
amino acids such as b-methyl amino acids, Ca-methyl amino acids, Na-methyl amino acids, 
and amino acid analogs in general. Furthermore, the amino acid can be D (dextro rotary) or L 
(levorotary). 

10 Non-naturally occurring variants may be produced using art-known mutagenesis 

techniques, which include, but are not limited to oligonucleotide mediated mutagenesis, 
alanine scanning, PCR mutagenesis, site directed mutagenesis (see, e.g., Carter et at.. Nuci 
Acids Res. 7J:4331 (1986); and Zoller et aL. NucL Acids Res. 70:6487 (1982)), cassette 
mutagenesis (see, e.g., Wells et aL. Gene 34:315 (1985)), restriction selection mutagenesis 

15 (see, e.g., Wells et aL Philos. Trans. R. Soc. London SerA 317:415 (1986)). 

The invention additionally, encompasses polypeptides of the present invention which 
are differentially modified during or after translation, e.g., by glycosylation, acetylation, 
phosphorylation, arnidation, derivatization by known protecting/blocking groups, proteolytic 
cleavage, linkage to an antibody molecule or other cellular ligand, etc. Any of numerous 

20 chemical modifications may be carried out by known techniques, including but not limited, to 
specific chemical cleavage by cyanogen bromide, trypsin, chymotrypsin, papain, V8 
protease, NaBH 4 ; acetylation, formylation, oxidation, reduction; metabolic synthesis in the 
presence of tunicamycin; etc. 

Additional post-translational modifications encompassed by the invention include, for 

25 example, e.g., N-linked or O-linked carbohydrate chains, processing of N-terminal or 
C-terminal ends), attachment of chemical moieties to the amino acid backbone, chemical 
modifications of N-linked or O-linked carbohydrate chains, and addition or deletion of an 
N-terminal methionine residue as a result of procaryotic host cell expression. The 
polypeptides may also be modified with a detectable label, such as an enzymatic, fluorescent, 

30 isotopic or affinity label to allow for detection and isolation of the protein. 

Also provided by the invention are chemically modified derivatives of the 
polypeptides of the invention which may provide additional advantages such as increased 
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solubility, stability and circulating time of the polypeptide, or decreased immunogenicity (see 
U.S. Patent No. 4,179,337). The chemical moieties for derivitization may be selected from 
water soluble polymers such as polyethylene glycol, ethylene glycol/propylene glycol 
copolymers, carboxymethylcellulose, dextran, polyvinyl alcohol and the like. The 
5 polypeptides may be modified at random positions within the molecule, or at predetermined 
positions within the molecule and may include one, two, three or more attached chemical 
moieties. 

The polymer may be of any molecular weight, and may be branched or unbranched. 

For polyethylene glycol, the preferred molecular weight is between about 1 kDa and about 
10 100 kDa (the term "about" indicating that in preparations of polyethylene glycol, some 

molecules will weigh more, some less, than the stated molecular weight) for ease in handling 

and manufacturing. Other sizes may be used, depending on the desired therapeutic profile 

(e.g., the duration of sustained release desired, the effects, if any on biological activity, the 

ease in handling, the degree or lack of antigenicity and other known effects of the 
15 polyethylene glycol to a therapeutic protein or analog). For example, the polyethylene glycol 

may have an average molecular weight of about 200; 500; 1000; 1500; 2000; 2500; 3000; 

3500; 4000: 4500; 5000; 5500; 6000; 6500; 7000; 7500; 8000; 8500; 9000; 9500; 10,000; 

10,500; 11,000; 11,500; 12,000; 12,500; 13,000; 13,500; 14,000; 14,500; 15,000; 15,500; 

16,000; 16,500; 17,000; 17,500; 18,000; 18,500; 19,000; 19,500; 20,000: 25,000; 30,000; 
20 35,000; 40,000; 50,000; 55,000; 60,000; 65,000; 70,000; 75,000; 80,000; 85,000; 90,000; 

95,000; or 100,000 kDa. 

As noted above, the polyethylene glycol may have a branched structure. Branched 

polyethylene glycols are described, for example, in U.S. Patent No. 5,643,575; Morpurgo et 

al., Appl. Biochem. Biotechnol. 56:59-72 (1996); Vorobjev et al., Nucleosides Nucleotides 
25 75:2745-2750 (1999); and Caliceti et aL Bioconjug. Chem. 70:638-646 (1999), the 

disclosures of each of which are incorporated herein by reference. 

The polyethylene glycol molecules (or other chemical moieties) should be attached to 

the protein with consideration of effects on functional or antigenic domains of the protein. 

There are a number of attachment methods available to those skilled in the art, e.g., EP 0 401 
30 384, herein incorporated by reference (coupling PEG to G-CSF), see also Malik et al.. Exp. 

Hematol. 20:1028-1035 (1992) (reporting pegylation of GM-CSF using tresyl chloride). For 

example, polyethylene glycol may be covalently bound through amino acid residues via a 
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reactive group, such as, a free amino or carboxyl group. Reactive groups are those to which 
an activated polyethylene glycol molecule may be bound. The amino acid residues having a 
free amino group may include lysine residues and the N-terminal amino acid residues: those 
having a free carboxyl group may include aspartic acid residues glutamic acid residues and 
the C-terminal amino acid residue. Sulfhydryl groups may also be used as a reactive group 
for attaching the polyethylene glycol molecules. Preferred for therapeutic purposes is 
attachment at an amino group, such as attachment at the N-terminus or lysine group. 

As suggested above, polyethylene glycol may be attached to proteins via linkage to 
any of a number of amino acid residues. For example, polyethylene glycol can be linked to a 
proteins via covalent bonds to lysine, histidine, aspartic acid, glutamic acid, or cysteine 
residues. One or more reaction chemistries may be employed to attach polyethylene glycol to 
specific amino acid residues (e.g., lysine, histidine. aspartic acid, glutamic acid, or cysteine) 
of the protein or to more than one type of amino acid residue (e.g., lysine, histidine, aspartic 
acid, glutamic acid, cysteine and combinations thereof) of the protein. 

One may specifically desire proteins chemically modified at the N-terminus. Using 
polyethylene glycol as an illustration of the present composition, one may select from a 
variety of polyethylene glycol molecules (by molecular weight, branching, etc.), the 
proportion of polyethylene glycol molecules to protein (polypeptide) molecules in the 
reaction mix, the type of pegylation reaction to be performed, and the method of obtaining 
the selected N-terminally pegylated protein. The method of obtaining the N-terminally 
pegylated preparation (i.e., separating this moiety from other monopegylated moieties if 
necessary) may be by purification of the N-terminally pegylated material from a population 
of pegylated protein molecules. Selective proteins chemically modified at the N-terminus 
modification may be accomplished by reductive alkylation which exploits differential 
reactivity of different types of primary amino groups (lysine versus the N-terminal) available 
for derivatization in a particular protein. Under the appropriate reaction conditions, 
substantially selective derivatization of the protein at the N-terminus with a carbonyl group 
containing polymer is achieved. 

As indicated above, pegylation of the proteins of the invention may be accomplished 
by any number of means. For example, polyethylene glycol may be attached to the protein 
either directly or by an intervening linker. Linkerless systems for attaching polyethylene 
glycol to proteins are described in Delgado et ai t Crit. Rew Thera. Drug Carrier Sys. 9:249- 
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304 (1992): Francis et aL. Intern. J. of Hematol. 6#:!-18 (1998); U.S. Patent No. 4,002,531; 
U.S. Patent No. 5,349,052; WO 95/06058; and WO 98/32466, the disclosures of each of 
which are incorporated herein by reference. 

One system for attaching polyethylene glycol directly to amino acid residues of 
proteins without an intervening linker employs tresylated MPEG, which is produced by the 
modification of monmethoxy polyethylene glycol (MPEG) using tresylchloride 
(C1S0 2 CH 2 CF ? ). Upon reaction of protein with tresylated MPEG, polyethylene glycol is 
directly attached to amine groups of the protein. Thus, the invention includes protein- 
polyethylene glycol conjugates produced by reacting proteins of the invention with a 
polyethylene glycol molecule having a 2,2,2-trifluoreothane sulphonyl group. 

Polyethylene glycol can also be attached to proteins using a number of different 
intervening linkers. For example, U.S. Patent No. 5,612,460, the entire disclosure of which is 
incorporated herein by reference, discloses urethane linkers for connecting polyethylene 
glycol to proteins. Protein-polyethylene glycol conjugates wherein the polyethylene glycol is 
attached to the protein by a linker can also be produced by reaction of proteins with 
compounds such as MPEG-succinimidylsuccinate, MPEG activated with 
U'-carbonyldiimidazole, MPEG-2,4,5-trichIoropeny Icarbonate, MPEG-p- 
nitrophenolcarbonate, and various MPEG-succinate derivatives. A number additional 
polyethylene glycol derivatives and reaction chemistries for attaching polyethylene glycol to 
proteins are described in WO 98/32466, the entire disclosure of which is incorporated herein 
by reference. Pegylated protein products produced using the reaction chemistries set out 
herein are included within the scope of the invention. 

The number of polyethylene glycol moieties attached to each protein of the invention 
(i.e., the degree of substitution) may also vary. For example, the pegylated proteins of the 
invention may be linked, on average, to 1,2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 15, 17, 20, or more 
polyethylene glycol molecules. Similarly, the average degree of substitution within ranges 
such as 1-3,2-4,3-5,4-6, 5-7, 6-8, 7-9, 8-10, 9-11, 10-12, 11-13, 12-14, 13-15, 14-16, 15-17, 
16-18, 17-19, or 18-20 polyethylene glycol moieties per protein molecule. Methods for 
determining the degree of substitution are discussed, for example, in Delgado et aL, Crit. Rev. 
Thera. Drug Carrier Sys. 9:249-304(1992). 

The colon cancer antigen polypeptides of the invention may be in monomers or 
multimers (i.e., dimers, trimers, tetramers and higher multimers). Accordingly, the present 
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invention relates to monomers and multimers of the polypeptides of the invention, their 
preparation, and compositions (preferably. Therapeutics) containing them. In specific 
embodiments, the polypeptides of the invention are monomers, dimers, trimers or tetramers. 
In additional embodiments, the multimers of the invention are at least dimers, at least trimers, 
or at least tetramers. 

Multimers encompassed by the invention may be homomers or heteromers. As used 
herein, the term homomer. refers to a multimer containing only polypeptides corresponding 
to the amino acid sequence of SEQ ID NO:Y or an amino acid sequence encoded by SEQ ID 
NO:X, and/or an amino acid sequence encoded by the cDNA in a related cDNA clone 
contained in a deposited library (including fragments, variants, splice variants, and fusion 
proteins, corresponding to any one of these as described herein). These homomers may 
contain polypeptides having identical or different amino acid sequences. In a specific 
embodiment, a homomer of the invention is a multimer containing only polypeptides having 
an identical amino acid sequence. In another specific embodiment, a homomer of the 
invention is a multimer containing polypeptides having different amino acid sequences. In 
specific embodiments, the multimer of the invention is a homodimer (e.g., containing 
polypeptides having identical or different amino acid sequences) or a homotrimer (e.g., 
containing polypeptides having identical and/or different amino acid sequences). In 
additional embodiments, the homomeric multimer of the invention is at least a homodimer, at 
least a homotrimer, or at least a homotetramer. 

As used herein, the term heteromer refers to a multimer containing one or more 
heterologous polypeptides (i.e., polypeptides of different proteins) in addition to the 
polypeptides of the invention. In a specific embodiment, the multimer of the invention is a 
heterodimer, a heterotrimer, or a heterotetramer. In additional embodiments, the heteromeric 
multimer of the invention is at least a heterodimer, at least a heterotrimer, or at least a 
heterotetramer. 

Multimers of the invention may be the result of hydrophobic, hydrophilic, ionic 
and/or covalent associations, and/or may be indirectly linked, by for example, liposome 
formation. Thus, in one embodiment, multimers of the invention, such as, for example, 
homodimers or homotrimers. are formed when polypeptides of the invention contact one 
another in solution. In another embodiment, heteromultimers of the invention, such as, for 
example, heterotrimers or heterotetramers, are formed when polypeptides of the invention 
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contact antibodies to the polypeptides of the invention (including antibodies to the 
heterologous polypeptide sequence in a fusion protein of the invention) in solution. In other 
embodiments, multimers of the invention are formed by covalent associations with and/or 
between the polypeptides of the invention. Such covalent associations may involve one or 
more amino acid residues contained in the polypeptide sequence (e.g., that recited in SEQ ID 
NO:Y, or contained in a polypeptide encoded by SEQ ID NO:X, and/or by the cDNA in the 
related cDNA clone contained in a deposited library). In one instance, the covalent 
associations are cross-linking between cysteine residues located within the polypeptide 
sequences which interact in the native (i.e., naturally occurring) polypeptide. In another 
instance, the covalent associations are the consequence of chemical or recombinant 
manipulation. Alternatively, such covalent associations may involve one or more amino acid 
residues contained in the heterologous polypeptide sequence in a fusion protein. In one 
example, covalent associations are between the heterologous sequence contained in a fusion 
protein of the invention (see, e.g., US Patent Number 5,478,925). In a specific example, the 
covalent associations are between the heterologous sequence contained in a Fc fusion protein 
of the invention (as described herein). In another specific example, covalent associations of 
fusion proteins of the invention are between heterologous polypeptide sequence from another 
protein that is capable of forming covalently associated multimers, such as for example, 
oseteoprotegerin (see, e.g., International Publication NO: WO 98/49305, the contents of 
which are herein incorporated by reference in its entirety). In another embodiment, two or 
more polypeptides of the invention are joined through peptide linkers. Examples include 
those peptide linkers described in U.S. Pat. No. 5,073,627 (hereby incorporated by reference). 
Proteins comprising multiple polypeptides of the invention separated by peptide linkers may 
be produced using conventional recombinant DNA technology. 

Another method for preparing multimer polypeptides of the invention involves use of 
polypeptides of the invention fused to a leucine zipper or isoleucine zipper polypeptide 
sequence. Leucine zipper and isoleucine zipper domains are polypeptides that promote 
multimerization of the proteins in which they are found. Leucine zippers were originally 
identified in several DNA-binding proteins (Landschulz et al. ? Science 240:1759, (1988)), 
and have since been found in a variety of different proteins. Among the known leucine 
zippers are naturally occurring peptides and derivatives thereof that dimerize or trimerize. 
Examples of leucine zipper domains suitable for producing soluble multimeric proteins of the 
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invention are those described in PCT application WO 94/10308, hereby incorporated by 
reference. Recombinant fusion proteins comprising a polypeptide of the invention fused to a 
polypeptide sequence that dimerizes or trimerizes in solution are expressed in suitable host 
cells, and the resulting soluble multimeric fusion protein is recovered from the culture 
supernatant using techniques known in the art. 

Trimeric polypeptides of the invention may offer the advantage of enhanced 
biological activity. Preferred leucine zipper moieties and isoleucine moieties are those that 
preferentially form trimers. One example is a leucine zipper derived from lung surfactant 
protein D (SPD), as described in Hoppe et al. (FEBS Letters 344:191, (1994)) and in U.S. 
patent application Ser. No. 08/446,922, hereby incorporated by reference. Other peptides 
derived from naturally occurring trimeric proteins may be employed in preparing trimeric 
polypeptides of the invention. 

In another example, proteins of the invention are associated by interactions between 
Flag® polypeptide sequence contained in fusion proteins of the invention containing Flag® 
polypeptide seuqence. In a further embodiment, associations proteins of the invention are 
associated by interactions between heterologous polypeptide sequence contained in Flag® 
fusion proteins of the invention and anti-Flag® antibody. 

The mul timers of the invention may be generated using chemical techniques known in 
the art. For example, polypeptides desired to be contained in the multimers of the invention 
may be chemically cross-linked using linker molecules and linker molecule length 
optimization techniques known in the art (see, e.g., US Patent Number 5,478,925, which is 
herein incorporated by reference in its entirety). Additionally, multimers of the invention 
may be generated using techniques known in the art to form one or more inter-molecule 
cross-links between the cysteine residues located within the sequence of the polypeptides 
desired to be contained in the multimer (see, e.g., US Patent Number 5,478,925, which is 
herein incorporated by reference in its entirety). Further, polypeptides of the invention may 
be routinely modified by the addition of cysteine or biotin to the C-terminus or N-terminus of 
the polypeptide and techniques known in the art may be applied to generate multimers 
containing one or more of these modified polypeptides (see, e.g., US Patent Number 
5.478.925. which is herein incorporated by reference in its entirety). Additionally, techniques 
known in the art may be applied to generate liposomes containing the polypeptide 
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components desired to be contained in the multimer of the invention (see, e.g., US Patent 
Number 5.478,925, which is herein incorporated by reference in its entirety). 

Alternatively, multimers of the invention may be generated using genetic engineering 
techniques known in the art. In one embodiment, polypeptides contained in multimers of the 
invention are produced recombinantly using fusion protein technology described herein or 
otherwise known in the art (see. e.g., US Patent Number 5,478,925, which is herein 
incorporated by reference in its entirety). In a specific embodiment, polynucleotides coding 
for a homodimer of the invention are generated by ligating a polynucleotide sequence 
encoding a polypeptide of the invention to a sequence encoding a linker polypeptide and then 
further to a synthetic polynucleotide encoding the translated product of the polypeptide in the 
reverse orientation from the original C-terminus to the N-terminus (lacking the leader 
sequence) (see, e.g., US Patent Number 5,478,925, which is herein incorporated by reference 
in its entirety). In another embodiment, recombinant techniques described herein or 
otherwise known in the art are applied to generate recombinant polypeptides of the invention 
which contain a transmembrane domain (or hyrophobic or signal peptide) and which can be 
incorporated by membrane reconstitution techniques into liposomes (see, e.g., US Patent 
Number 5,478,925. which is herein incorporated by reference in its entirety). 

Antibodies 

Further polypeptides of the invention relate to antibodies and T-cell antigen receptors 
(TCR) which immunospecifically bind a polypeptide, polypeptide fragment, or variant of 
SEQ ID NO:Y, and/or an epitope, of the present invention (as determined by immunoassays 
well known in the art for assaying specific antibody-antigen binding). Antibodies of the 
invention include, but are not limited to, polyclonal, monoclonal, multispecific, human, 
humanized or chimeric antibodies, single chain antibodies, Fab fragments, F(ab') fragments, 
fragments produced by a Fab expression library, anti-idiotypic (anti-Id) antibodies 
(including, e.g., anti-Id antibodies to antibodies of the invention), and epitope-binding 
fragments of any of the above. The term "antibody, " as used herein, refers to 
immunoglobulin molecules and immunologically active portions of immunoglobulin 
molecules, i.e.. molecules that contain an antigen binding site that immunospecifically binds 
an antigen. The immunoglobulin molecules of the invention can be of any type (e.g., IgG, 
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IgE, IgM. IgD, IgA and IgY), class (e.g., IgGl, IgG2, IgG3, IgG4. IgAi and IgA2) or 
subclass of immunoglobulin molecule. 

Most preferably the antibodies are human antigen-binding antibody fragments of the 
present invention and include, but are not limited to, Fab, Fab* and F(ab')2, Fd, single-chain 
Fvs (scFv). single-chain antibodies, disulfide-linked Fvs (sdFv) and fragments comprising 
either a VL or VH domain. Antigen-binding antibody fragments, including single-chain 
antibodies, may comprise the variable region(s) alone or in combination with the entirety or a 
portion of the following: hinge region, CHI, CH2, and CH3 domains. Also included in the 
invention are antigen-binding fragments also comprising any combination of variable 
region(s) with a hinge region. CHI, CH2, and CH3 domains. The antibodies of the invention 
may be from any animal origin including birds and mammals. Preferably, the antibodies are 
human, murine (e.g., mouse and rat), donkey, ship rabbit, goat, guinea pig, camel, horse, or 
chicken. As used herein, tk human" antibodies include antibodies having the amino acid 
sequence of a human immunoglobulin and include antibodies isolated from human 
immunoglobulin libraries or from animals transgenic for one or more human immunoglobulin 
and that do not express endogenous immunoglobulins, as described infra and, for example 
in, U.S. Patent No. 5,939,598 by Kucherlapati et al. 

The antibodies of the present invention may be monospecific, bispecific, trispecific or 
of greater multispecificity. Multispecific antibodies may be specific for different epitopes of 
a polypeptide of the present invention or may be specific for both a polypeptide of the present 
invention as well as for a heterologous epitope, such as a heterologous polypeptide or solid 
support material. See, e.g., PCT publications WO 93/17715; WO 92/08802; WO 91/00360; 
WO 92/05793; Tutt, et al., J. Immunol. 147:60-69 (1991); U.S. Patent Nos. 4,474,893; 
4,714,681: 4.925,648; 5,573,920; 5,601,819; Kostelny et al., J. Immunol. 148:1547-1553 
(1992). 

Antibodies of the present invention may be described or specified in terms of the 
epitope(s) or portion(s) of a polypeptide of the present invention which they recognize or 
specifically bind. The epitope(s) or polypeptide portion(s) may be specified as described 
herein, e.g., by N-terminal and C-terminal positions, or by size in contiguous amino acid 
residues. Antibodies which specifically bind any epitope or polypeptide of the present 
invention may also be excluded. Therefore, the present invention includes antibodies that 
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specifically bind polypeptides of the present invention, and allows for the exclusion of the 
same. 

Antibodies of the present invention may also be described or specified in terms of 
their cross-reactivity. Antibodies that do not bind any other analog, ortholog, or homolog of 
a polypeptide of the present invention are included. Antibodies that bind polypeptides with at 
least 95%, at least 90%, at least 85%, at least 80% ? at least 75%, at least 70%, at least 65%, at 
least 60%. at least 55%, and at least 50% identity (as calculated using methods known in the 
art and described herein) to a polypeptide of the present invention are also included in the 
present invention. In specific embodiments, antibodies of the present invention cross-react 
with murine, rat and/or rabbit homologs of human proteins and the corresponding epitopes 
thereof. Antibodies that do not bind polypeptides with less than 95%, less than 90%, less than 
85%. less than 80%. less than 75%, less than 70%, less than 65%, less than 60%, less than 
55% ; and less than 50% identity (as calculated using methods known in the art and described 
herein) to a polypeptide of the present invention are also included in the present invention. 
In a specific embodiment, the above-described cross-reactivity is with respect to any single 
specific antigenic or immunogenic polypeptide, or combination(s) of 2, 3, 4, 5, or more of the 
specific antigenic and/or immunogenic polypeptides disclosed herein. Further included in the 
present invention are antibodies which bind polypeptides encoded by polynucleotides which 
hybridize to a polynucleotide of the present invention under stringent hybridization 
conditions (as described herein). Antibodies of the present invention may also be described 
or specified in terms of their binding affinity to a polypeptide of the invention. Preferred 
binding affinities include those with a dissociation constant or Kd less than 5 X 10" 2 M, 10" 2 
M, 5 X 10° M, 10° M, 5 X 10" 4 M, 10" 4 M, 5 X 10 5 M, 10 $ M, 5 X 10" 6 M, 10' 6 M, 5 X 10" 7 
M, 10 7 M, 5 X 10" 8 M, lO" 8 M, 5 X 10 9 M, 10 9 M, 5 X 10 10 M, 10 10 M, 5 X I0' n M, 10' M 
M, 5 X 10 12 M, ,0 - 12 M, 5 X 10 13 M, 10* 13 M, 5 X 10 14 M, 10 14 M, 5 X 10" 15 M, or 1015 M. 

The invention also provides antibodies that competitively inhibit binding of an 
antibody to an epitope of the invention as determined by any method known in the art for 
determining competitive binding, for example, the immunoassays described herein. In 
preferred embodiments, the antibody competitively inhibits binding to the epitope by at least 
95%, at least 90%, at least 85 %. at least 80%. at least 75%, at least 70%. at least 60%. or at 
least 50%. 
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Antibodies of the present invention may act as agonists or antagonists of the 
polypeptides of the present invention. For example, the present invention includes antibodies 
which disrupt the receptor/ligand interactions with the polypeptides of the invention either 
partially or fully. Preferrably, antibodies of the present invention bind an antigenic epitope 
disclosed herein, or a portion thereof The invention features both receptor-specific antibodies 
and ligand-specific antibodies. The invention also features receptor-specific antibodies 
which do not prevent ligand binding but prevent receptor activation. Receptor activation 
(i.e., signaling) may be determined by techniques described herein or otherwise known in the 
art. For example, receptor activation can be determined by detecting the phosphorylation 
(e.g., tyrosine or serine/threonine) of the receptor or its substrate by immunoprecipitation 
followed by western blot analysis (for example, as described supra). In specific 
embodiments, antibodies are provided that inhibit ligand activity or receptor activity by at 
least 95%, at least 90%, at least 85%. at least 80%. at least 75%, at least 70%, at least 60%, or 
at least 50% of the activity in absence of the antibody. 

The invention also features receptor-specific antibodies which both prevent ligand 
binding and receptor activation as well as antibodies that recognize the receptor-Iigand 
complex, and, preferably, do not specifically recognize the unbound receptor or the unbound 
ligand. Likewise, included in the invention are neutralizing antibodies which bind the ligand 
and prevent binding of the ligand to the receptor, as well as antibodies which bind the ligand, 
thereby preventing receptor activation, but do not prevent the ligand from binding the 
receptor. Further included in the invention are antibodies which activate the receptor. These 
antibodies may act as receptor agonists, i.e., potentiate or activate either all or a subset of the 
biological activities of the ligand-mediated receptor activation, for example, by inducing 
dimerization of the receptor. The antibodies may be specified as agonists, antagonists or 
inverse agonists for biological activities comprising the specific biological activities of the 
peptides of the invention disclosed herein. The above antibody agonists can be made using 
methods known in the art. See, e.g., PCT publication WO 96/40281; U.S. Patent No. 
5,811,097; Deng et al., Blood 92(6): 1 98 1 - 1 988 (1998); Chen et al., Cancer Res. 
58(16):3668-3678 (1998); Harrop et al., J. Immunol. 1 6 1 (4): 1 786- 1 794 (1998); Zhu et al., 
Cancer Res. 58(15):3209-32 14 (1998); Yoon et al.. J. Immunol. I60(7):3 170-3 179 (1998); 
Prat et al., J. Cell. Sci. 1 1 l(Pt2):237-247 (1998); Pitard et al., J. Immunol. Methods 
205(2): 177-190 (1997); Liautard et al., Cytokine 9(4):233-241 (1997); Carlson et al., J. Biol. 
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Chem. 272(17):! 1295-1 1301 (1997); Taryman et al., Neuron 14(4):755-762 (1995); Muller 
et al., Structure 6(9): 1 153-1 167 (1998); Bartunek et al.. Cytokine 8(l):14-20 (1996) (which 
are all incorporated by reference herein in their entireties). 

Antibodies of the present invention may be used, for example, but not limited to, to 
purify, detect, and target the polypeptides of the present invention, including both in vitro and 
in vivo diagnostic and therapeutic methods. For example, the antibodies have use in 
immunoassays for qualitatively and quantitatively measuring levels of the polypeptides of the 
present invention in biological samples. See. e.g., Harlow et al.. Antibodies: A Laboratory 
Manual. (Cold Spring Harbor Laboratory Press, 2nd ed. 1988) (incorporated by reference 
herein in its entirety). 

As discussed in more detail below, the antibodies of the present invention may be 
used either alone or in combination with other compositions. The antibodies may further be 
recombinantly fused to a heterologous polypeptide at the N- or C-terminus or chemically 
conjugated (including covalently and non-covalently conjugations) to polypeptides or other 
compositions. For example, antibodies of the present invention may be recombinantly fused 
or conjugated to molecules useful as labels in detection assays and effector molecules such as 
heterologous polypeptides, drugs, radionuclides, or toxins. See, e.g., PCT publications WO 
92/08495; WO 91/14438; WO 89/12624; U.S. Patent No. 5,314,995; and EP 396,387. 

The antibodies of the invention include derivatives that are modified, i.e, by the 
covalent attachment of any type of molecule to the antibody such that covalent attachment 
does not prevent the antibody from generating an anti-idiotypic response. For example, but 
not by way of limitation, the antibody derivatives include antibodies that have been modified, 
e.g., by glycosylation, acetylation, pegylation, phosphylation, amidation, derivatization by 
known protecting/blocking groups, proteolytic cleavage, linkage to a cellular ligand or other 
protein, etc. Any of numerous chemical modifications may be carried out by known 
techniques, including, but not limited to specific chemical cleavage, acetylation, formylation, 
metabolic synthesis of tunicamycin, etc. Additionally, the derivative may contain one or 
more non-classical amino acids. 

The antibodies of the present invention may be generated by any suitable method 
known in the art. Polyclonal antibodies to an antigen-of- interest can be produced by various 
procedures well known in the art. For example, a polypeptide of the invention can be 
administered to various host animals including, but not limited to, rabbits, mice, rats, etc. to 
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induce the production of sera containing polyclonal antibodies specific for the antigen. 
Various adjuvants may be used to increase the immunological response, depending on the 
host species, and include but are not limited to, Freund's (complete and incomplete), mineral 
gels such as aluminum hydroxide, surface active substances such as lysolecithin, pluronic 
5 polyols, polyanions, peptides, oil emulsions, keyhole limpet hemocyanins, dinitrophenol, and 
potentially useful human adjuvants such as BCG (bacille Calmette-Guerin) and 
corynebacterium parvum. Such adjuvants are also well known in the art. 

Monoclonal antibodies can be prepared using a wide variety of techniques known in 
the art including the use of hybridoma. recombinant, and phage display technologies, or a 
10 combination thereof. For example, monoclonal antibodies can be produced using hybridoma 
techniques including those known in the art and taught, for example, in Harlow et ah, 
Antibodies: A Laboratory Manual, (Cold Spring Harbor Laboratory Press. 2nd ed. 1988); 
Hammerling, et al., in: Monoclonal Antibodies and T-Cell Hybridomas 563-681 (Elsevier, 
N.Y.. 1981) (said references incorporated by reference in their entireties). The term 

15 "monoclonal antibody" as used herein is not limited to antibodies produced through 
hybridoma technology. The term "monoclonal antibody 1 ' refers to an antibody that is 
derived from a single clone, including any eukaryotic, prokaryotic, or phage clone, and not 
the method by which it is produced. 

Methods for producing and screening for specific antibodies using hybridoma 

20 technology are routine and well known in the art and are discussed in detail in the Examples. 
In a non-limiting example, mice can be immunized with a polypeptide of the invention or a 
cell expressing such peptide. Once an immune response is detected, e.g., antibodies specific 
for the antigen are detected in the mouse serum, the mouse spleen is harvested and 
splenocytes isolated. The splenocytes are then fused by well known techniques to any 

25 suitable myeloma cells, for example cells from cell line SP20 available from the ATCC. 
Hybridomas are selected and cloned by limited dilution. The hybridoma clones are then 
assayed by methods known in the art for cells that secrete antibodies capable of binding a 
polypeptide of the invention. Ascites fluid, which generally contains high levels of 
antibodies, can be generated by immunizing mice with positive hybridoma clones. 

30 Accordingly, the present invention provides methods of generating monoclonal 

antibodies as well as antibodies produced by the method comprising culturing a hybridoma 
cell secreting an antibody of the invention wherein, preferably, the hybridoma is generated by 
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fusing splenocytes isolated from a mouse immunized with an antigen of the invention with 
myeloma ceils and then screening the hybridomas resulting from the fusion for hybridoma 
clones that secrete an antibody able to bind a polypeptide of the invention. 

Antibody fragments which recognize specific epitopes may be generated by known 
techniques. For example, Fab and F(ab')2 fragments of the invention may be produced by 
proteolytic cleavage of immunoglobulin molecules, using enzymes such as papain (to 
produce Fab fragments) or pepsin (to produce F(ab')2 fragments). F(ab')2 fragments contain 
the variable region, the light chain constant region and the CHI domain of the heavy chain. 

For example, the antibodies of the present invention can also be generated using 
various phage display methods known in the art. In phage display methods, functional 
antibody domains are displayed on the surface of phage particles which carry the 
polynucleotide sequences encoding them. In a particular embodiment, such phage can be 
utilized to display antigen binding domains expressed from a repertoire or combinatorial 
antibody library (e.g., human or murine). Phage expressing an antigen binding domain that 
binds the antigen of interest can be selected or identified with antigen, e.g., using labeled 
antigen or antigen bound or captured to a solid surface or bead. Phage used in these methods 
are typically filamentous phage including fd and Ml 3 binding domains expressed from phage 
with Fab, Fv or disulfide stabilized Fv antibody domains recombinantly fused to either the 
phage gene III or gene VIII protein. Examples of phage display methods that can be used to 
make the antibodies of the present invention include those disclosed in Brinkman et aL J. 
Immunol. Methods 182:41-50 (1995); Ames et al., J. Immunol. Methods 184:177-186 
(1995); Kettleborough et al., Eur. J. Immunol. 24:952-958 (1994); Persic et al., Gene 187 9- 
18 (1997); Burton et al., Advances in Immunology 57:191-280 (1994); PCT application No. 
PCT/GB91/0I134; PCT publications WO 90/02809; WO 91/10737; WO 92/01047; WO 
92/18619; WO 93/11236; WO 95/15982; WO 95/20401; and U.S. Patent Nos. 5,698,426; 
5,223,409; 5,403,484; 5,580,717; 5,427,908; 5,750,753; 5,821,047; 5,571,698; 5,427,908; 
5,516,637; 5,780,225; 5,658,727; 5,733,743 and 5,969,108; each of which is incorporated 
herein by reference in its entirety. 

As described in the above references, after phage selection, the antibody coding 
regions from the phage can be isolated and used to generate whole antibodies, including 
human antibodies, or any other desired antigen binding fragment, and expressed in any 
desired host, including mammalian cells, insect cells, plant cells, yeast, and bacteria, e.g., as 
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described in detail below. For example, techniques to recombinantly produce Fab, Fab' and 
F(ab')2 fragments can also be employed using methods known in the art such as those 
disclosed in PCT publication WO 92/22324; Mullinax et al., BioTechniques 12(6):864-869 
(1992); and Sawai et al. ? AJRI 34:26-34 (1995); and Better et al., Science 240:1041-1043 
5 (1988) (said references incorporated by reference in their entireties). 

Examples of techniques which can be used to produce single-chain Fvs and antibodies 
include those described in U.S. Patents 4,946,778 and 5,258,498; Huston et al.. Methods in 
Enzymology 203:46-88 (1991); Shu et al., PNAS 90:7995-7999 (1993); and Skerra et al., 
Science 240:1038-1040 (1988). For some uses, including in vivo use of antibodies in 
10 humans and in vitro detection assays, it may be preferable to use chimeric, humanized, or 
human antibodies. A chimeric antibody is a molecule in which different portions of the 
antibody are derived from different animal species, such as antibodies having a variable 
region derived from a murine monoclonal antibody and a human immunoglobulin constant 
region. Methods for producing chimeric antibodies are known in the art. See e.g., Morrison, 
15 Science 229:1202 (1985); Oi et al., BioTechniques 4:214 (1986); Gillies et al., (1989) J. 
Immunol. Methods 125:191-202; U.S. Patent Nos. 5,807,715; 4,816,567; and 4,816397, 
which are incorporated herein by reference in their entirety. Humanized antibodies are 
antibody molecules from non-human species antibody that binds the desired antigen having 
one or more complementarity determining regions (CDRs) from the non-human species and 

20 a framework regions from a human immunoglobulin molecule. Often, framework residues in 
the human framework regions will be substituted with the corresponding residue from the 
CDR donor antibody to alter, preferably improve, antigen binding. These framework 
substitutions are identified by methods well known in the art, e.g., by modeling of the 
interactions of the CDR and framework residues to identify framework residues important 

25 for antigen binding and sequence comparison to identify unusual framework residues at 
particular positions. (See, e.g., Queen et al., U.S. Patent No. 5,585,089; Riechmann et al., 
Nature 332:323 (1988), which are incorporated herein by reference in their entireties.) 
Antibodies can be humanized using a variety of techniques known in the art including, for 
example, CDR-grafting (EP 239,400; PCT publication WO 91/09967; U.S. Patent Nos. 

30 5.225.539; 5,530,101: and 5.585.089), veneering or resurfacing (EP 592,106; EP 519,596; 
Padlan, Molecular Immunology 28(4/5):489-498 (1991); Studnicka et al., Protein 
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Engineering 7(6):805-814 (1994); Roguska. et aL, PNAS 91:969-973 (1994)), and chain 
shuffling (U.S. Patent No. 5,565,332). 

Completely human antibodies are particularly desirable for therapeutic treatment of 
human patients. Human antibodies can be made by a variety of methods known in the art 
5 including phage display methods described above using antibody libraries derived from 
human immunoglobulin sequences. See also, U.S. Patent Nos. 4,444,887 and 4 ? 7 16,1 11; and 
PCT publications WO 98/46645, WO 98/50433, WO 98/24893, WO 98/16654, WO 
96/34096. WO 96/33735, and WO 91/10741; each of which is incorporated herein by 
reference in its entirety. 

10 Human antibodies can also be produced using transgenic mice which are incapable of 

expressing functional endogenous immunoglobulins, but which can express human 
immunoglobulin genes. For example, the human heavy and light chain immunoglobulin gene 
complexes may be introduced randomly or by homologous recombination into mouse 
embryonic stem cells. Alternatively, the human variable region, constant region, and 

15 diversity region may be introduced into mouse embryonic stem cells in addition to the human 
heavy and light chain genes. The mouse heavy and light chain immunoglobulin genes may 
be rendered non-functional separately or simultaneously with the introduction of human 
immunoglobulin loci by homologous recombination. In particular, homozygous deletion of 
the JH region prevents endogenous antibody production. The modified embryonic stem cells 

20 are expanded and microinjected into blastocysts to produce chimeric mice. The chimeric 
mice are then bred to produce homozygous offspring which express human antibodies. The 
transgenic mice are immunized in the normal fashion with a selected antigen, e.g., all or a 
portion of a polypeptide of the invention. Monoclonal antibodies directed against the 
antigen can be obtained from the immunized, transgenic mice using conventional hybridoma 

25 technology. The human immunoglobulin transgenes harbored by the transgenic mice 
rearrange during B cell differentiation, and subsequently undergo class switching and 
somatic mutation. Thus, using such a technique, it is possible to produce therapeutically 
useful IgG, IgA, IgM and IgE antibodies. For an overview of this technology for producing 
human antibodies, see Lonberg and Huszar, Int. Rev. Immunol. 13:65-93 (1995). For a 

30 detailed discussion of this technology for producing human antibodies and human 
monoclonal antibodies and protocols for producing such antibodies, see, e.g., PCT 
publications WO 98/24893; WO 92/01047; WO 96/34096; WO 96/33735; European Patent 
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No. 0 598 877; U.S. Patent Nos. 5,413,923; 5,625.126; 5,633,425; 5,569,825; 5,661,016; 
5.545,806; 5,814,318; 5,885,793; 5,916,771; and 5,939,598, which are incorporated by 
reference herein in their entirety. In addition, companies such as Abgenix, Inc. (Freemont, 
CA) and Genpharm (San Jose, CA) can be engaged to provide human antibodies directed 
5 against a selected antigen using technology similar to that described above. 

Completely human antibodies which recognize a selected epitope can be generated 
using a technique referred to as "guided selection." In this approach a selected non-human 
monoclonal antibody, e.g., a mouse antibody, is used to guide the selection of a completely 
human antibody recognizing the same epitope. (Jespers et al.. Bio/technology 12:899-903 
10 (1988)). 

Further, antibodies to the polypeptides of the invention can. in turn, be utilized to 
generate anti-idiotype antibodies that "mimic" polypeptides of the invention using techniques 
well known to those skilled in the art. (See, e.g., Greenspan & Bona, FASEB J. 7(5):437-444; 
(1989) and Nissinoff, J. Immunol. 147(8):2429-2438 (1991)). For example, antibodies 

15 which bind to and competitively inhibit polypeptide multimerization and/or binding of a 
polypeptide of the invention to a ligand can be used to generate anti-idiotypes that "mimic" 
the polypeptide multimerization and/or binding domain and, as a consequence, bind to and 
neutralize polypeptide and/or its ligand. Such neutralizing anti-idiotypes or Fab fragments of 
such anti-idiotypes can be used in therapeutic regimens to neutralize polypeptide ligand. For 

20 example, such anti-idiotypic antibodies can be used to bind a polypeptide of the invention 
and/or to bind its ligands/receptors. and thereby block its biological activity. 

Polynucleotides Encoding Antibodies 

The invention further provides polynucleotides comprising a nucleotide sequence 

25 encoding an antibody of the invention and fragments thereof. The invention also 
encompasses polynucleotides that hybridize under stringent or alternatively, under lower 
stringency hybridization conditions, e.g., as defined supra, to polynucleotides that encode an 
antibody, preferably, that specifically binds to a polypeptide of the invention, preferably, an 
antibody that binds to a polypeptide having the amino acid sequence of SEQ ID NO; Y. 

30 The polynucleotides may be obtained, and the nucleotide sequence of the 

polynucleotides determined, by any method known in the art. For example, if the nucleotide 
sequence of the antibody is known, a polynucleotide encoding the antibody may be 
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regions to humanize a non-human antibody, as described supra. The framework regions may 
be naturally occurring or consensus framework regions, and preferably human framework 
regions (see, e.g., Chothia et al., J. Mol. Biol. 278: 457-479 (1998) for a listing of human 
framework regions). Preferably, the polynucleotide generated by the combination of the 
framework regions and CDRs encodes an antibody that specifically binds a polypeptide of 
the invention. Preferably, as discussed supra, one or more amino acid substitutions may be 
made within the framework regions, and, preferably, the amino acid substitutions improve 
binding of the antibody to its antigen. Additionally, such methods may be used to make 
amino acid substitutions or deletions of one or more variable region cysteine residues 
participating in an intrachain disulfide bond to generate antibody molecules lacking one or 
more intrachain disulfide bonds. Other alterations to the polynucleotide are encompassed by 
the present invention and within the skill of the art. 

In addition, techniques developed for the production of "chimeric antibodies" 
(Morrison et al., Proc. Natl. Acad. Sci. 81:851-855 (1984); Neuberger et al.. Nature 
312:604-608 (1984); Takeda et al., Nature 314:452-454 (1985)) by splicing genes from a 
mouse antibody molecule of appropriate antigen specificity together with genes from a 
human antibody molecule of appropriate biological activity can be used. As described supra, 
a chimeric antibody is a molecule in which different portions are derived from different 
animal species, such as those having a variable region derived from a murine mAb and a 
human immunoglobulin constant region, e.g., humanized antibodies. 

Alternatively, techniques described for the production of single chain antibodies (U.S. 
Patent No. 4,946,778; Bird, Science 242:423- 42 (1988); Huston et al., Proc. Natl. Acad. Sci. 
USA 85:5879-5883 (1988); and Ward et al.. Nature 334:544-54 (1989)) can be adapted to 
produce single chain antibodies. Single chain antibodies are formed by linking the heavy 
and light chain fragments of the Fv region via an amino acid bridge, resulting in a single 
chain polypeptide. Techniques for the assembly of functional Fv fragments in E. coli may 
also be used (Skerra et al., Science 242:1038- 1041 (1988)). 

Methods of Producing Antibodies 

The antibodies of the invention can be produced by any method known in the art for 
the synthesis of antibodies, in particular, by chemical synthesis or preferably, by recombinant 
expression techniques. 
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Recombinant expression of an antibody of the invention, or fragment, derivative or 
analog thereof, (e.g., a heavy or light chain of an antibody of the invention or a single chain 
antibody of the invention), requires construction of an expression vector containing a 
polynucleotide that encodes the antibody. Once a polynucleotide encoding an antibody 
5 molecule or a heavy or light chain of an antibody, or portion thereof (preferably containing 
the heavy or light chain variable domain), of the invention has been obtained, the vector for 
the production of the antibody molecule may be produced by recombinant DNA technology 
using techniques well known in the art. Thus, methods for preparing a protein by expressing 
a polynucleotide containing an antibody encoding nucleotide sequence are described herein. 

10 Methods which are well known to those skilled in the an can be used to construct expression 
vectors containing antibody coding sequences and appropriate transcriptional and 
translational control signals. These methods include, for example, in vitro recombinant DNA 
techniques, synthetic techniques, and in vivo genetic recombination. The invention, thus, 
provides replicable vectors comprising a nucleotide sequence encoding an antibody molecule 

15 of the invention, or a heavy or light chain thereof, or a heavy or light chain variable domain, 
operably linked to a promoter. Such vectors may include the nucleotide sequence encoding 
the constant region of the antibody molecule (see, e.g., PCT Publication WO 86/05807; PCT 
Publication WO 89/01036; and U.S. Patent No. 5,122,464) and the variable domain of the 
antibody may be cloned into such a vector for expression of the entire heavy or light chain. 

20 The expression vector is transferred to a host cell by conventional techniques and the 

transfected cells are then cultured by conventional techniques to produce an antibody of the 
invention. Thus, the invention includes host cells containing a polynucleotide encoding an 
antibody of the invention, or a heavy or light chain thereof, or a single chain antibody of the 
invention, operably linked to a heterologous promoter. In preferred embodiments for the 

25 expression of double-chained antibodies, vectors encoding both the heavy and light chains 
may be co-expressed in the host cell for expression of the entire immunoglobulin molecule, 
as detailed below. 

A variety of host-expression vector systems may be utilized to express the antibody 
molecules of the invention. Such host-expression systems represent vehicles by which the 
30 coding sequences of interest may be produced and subsequently purified, but also represent 
cells which may, when transformed or transfected with the appropriate nucleotide coding 
sequences, express an antibody molecule of the invention in situ. These include but are not 
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limited to microorganisms such as bacteria (e.g.. E. coli. B. subtilis) transformed with 
recombinant bacteriophage DNA, plasmid DNA or cosmid DNA expression vectors 
containing antibody coding sequences; yeast (e.g., Saccharomyces, Pichia) transformed with 
recombinant yeast expression vectors containing antibody coding sequences: insect cell 
5 systems infected with recombinant virus expression vectors (e.g., baculovirus) containing 
antibody coding sequences; plant cell systems infected with recombinant virus expression 
vectors (e.g., cauliflower mosaic virus, CaMV; tobacco mosaic virus, TMV) or transformed 
with recombinant plasmid expression vectors (e.g., Ti plasmid) containing antibody coding 
sequences; or mammalian cell systems (e.g., COS, CHO. BHK, 293, 3T3 cells) harboring 

10 recombinant expression constructs containing promoters derived from the genome of 
mammalian cells (e.g.. metallothionein promoter) or from mammalian viruses (e.g., the 
adenovirus late promoter: the vaccinia virus 7.5K promoter). Preferably, bacterial cells such 
as Escherichia coli, and more preferably, eukaryotic cells, especially for the expression of 
whole recombinant antibody molecule, are used for the expression of a recombinant antibody 

15 molecule. For example, mammalian cells such as Chinese hamster ovary cells (CHO), in 
conjunction with a vector such as the major intermediate early gene promoter element from 
human cytomegalovirus is an effective expression system for antibodies (Foecking et al., 
Gene 45: 101 (1986); Cockett et al., Bio/Technology 8:2 (1990)). 

In bacterial systems, a number of expression vectors may be advantageously selected 

20 depending upon the use intended for the antibody molecule being expressed. For example, 
when a large quantity of such a protein is to be produced, for the generation of 
pharmaceutical compositions of an antibody molecule, vectors which direct the expression of 
high levels of fusion protein products that are readily purified may be desirable. Such vectors 
include, but are not limited, to the E. coli expression vector pUR278 (Ruther et al., EMBO J. 

25 2:1791 (1983)), in which the antibody coding sequence may be ligated individually into the 
vector in frame with the lac Z coding region so that a fusion protein is produced; plN vectors 
(Inouye & Inouye, Nucleic Acids Res. 13:3101-3109 (1985); Van Heeke & Schuster, J. Biol. 
Chem. 24:5503-5509 (1989)); and the like. pGEX vectors may also be used to express 
foreign polypeptides as fusion proteins with glutathione S-transferase (GST). In general, 

30 such fusion proteins are soluble and can easily be purified from lysed cells by adsorption and 
binding to matrix glutathione-agarose beads followed by elution in the presence of free 
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glutathione. The pGEX vectors are designed to include thrombin or factor Xa protease 
cleavage sites so that the cloned target gene product can be released from the GST moiety. 

In an insect system. Autographa californica nuclear polyhedrosis virus (AcNPV) is 
used as a vector to express foreign genes. The virus grows in Spodoptera fntgiperda cells. 
5 The antibody coding sequence may be cloned individually into non-essential regions (for 
example the polyhedrin gene) of the virus and placed under control of an AcNPV promoter 
(for example the polyhedrin promoter). 

In mammalian host cells, a number of viral-based expression systems may be utilized. 
In cases where an adenovirus is used as an expression vector, the antibody coding sequence 

10 of interest may be ligated to an adenovirus transcription/translation control complex, e.g., the 
late promoter and tripartite leader sequence. This chimeric gene may then be inserted in the 
adenovirus genome by in vitro or in vivo recombination. Insertion in a non- essential region 
of the viral genome (e.g., region El or E3) will result in a recombinant virus that is viable and 
capable of expressing the antibody molecule in infected hosts, (e.g., see Logan & Shenk, 

15 Proc. Natl. Acad. Sci. USA 81:355-359 (1984)). Specific initiation signals may also be 
required for efficient translation of inserted antibody coding sequences. These signals 
include the ATG initiation codon and adjacent sequences. Furthermore, the initiation codon 
must be in phase with the reading frame of the desired coding sequence to ensure translation 
of the entire insert. These exogenous translational control signals and initiation codons can 

20 be of a variety of origins, both natural and synthetic. The efficiency of expression may be 
enhanced by the inclusion of appropriate transcription enhancer elements, transcription 
terminators, etc. (see Bittner et al., Methods in Enzymol. 153:51-544 (1987)). 

In addition, a host cell strain may be chosen which modulates the expression of the 
inserted sequences, or modifies and processes the gene product in the specific fashion 

25 desired. Such modifications (e.g., glycosylation) and processing (e.g., cleavage) of protein 
products may be important for the function of the protein. Different host cells have 
characteristic and specific mechanisms for the post-translational processing and modification 
of proteins and gene products. Appropriate cell lines or host systems can be chosen to 
ensure the correct modification and processing of the foreign protein expressed. To this end, 

30 eukaryotic host cells which possess the cellular machinery for proper processing of the 
primary transcript, glycosylation, and phosphorylation of the gene product may be used. 
Such mammalian host cells include but are not limited to CHO, VERY, BHK, Hela, COS, 
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MDCK, 293, 3T3, W138, and in particular, breast cancer cell lines such as. for example, 
BT483, Hs578T, HTB2, BT20 and T47D, and normal mammary gland cell line such as, for 
example, CRL7030 and Hs578Bst. 

For long-term, high-yield production of recombinant proteins, stable expression is 
5 preferred. For example, cell lines which stably express the antibody molecule may be 
engineered. Rather than using expression vectors which contain viral origins of replication, 
host cells can be transformed with DNA controlled by appropriate expression control 
elements (e.g., promoter, enhancer, sequences, transcription terminators, polyadenylation 
sites, etc.), and a selectable marker. Following the introduction of the foreign DNA, 

10 engineered cells may be allowed to grow for 1-2 days in an enriched media, and then are 
switched to a selective media. The selectable marker in the recombinant plasmid confers 
resistance to the selection and allows cells to stably integrate the plasmid into their 
chromosomes and grow to form foci which in turn can be cloned and expanded into cell lines. 
This method may advantageously be used to engineer cell lines which express the antibody 

15 molecule. Such engineered cell lines may be particularly useful in screening and evaluation 
of compounds that interact directly or indirectly with the antibody molecule. 

A number of selection systems may be used, including but not limited to the herpes 
simplex virus thymidine kinase (Wigier et al., Cell 11:223 (1977)), hypoxanthine-guanine 
phosphoribosyltransferase (Szybalska & Szybalski, Proc. Natl. Acad. Sci. USA 48:202 

20 (1992)), and adenine phosphoribosyltransferase (Lowy et al., Cell 22:817 (1980)) genes can 
be employed in tk-, hgprt- or aprt- cells, respectively. Also, antimetabolite resistance can be 
used as the basis of selection for the following genes: dhfr, which confers resistance to 
methotrexate (Wigier et al., Natl. Acad. Sci. USA 77:357 (1980); O'Hare et al., Proc. Natl. 
Acad. Sci. USA 78:1527 (1981)); gpt, which confers resistance to mycophenolic acid 

25 (Mulligan & Berg, Proc. Natl. Acad. Sci. USA 78:2072 (1981)); neo, which confers 
resistance to the aminoglycoside G-418 Clinical Pharmacy 12:488-505; Wu and Wu, 
Biotherapy 3:87-95 (1991); Tolstoshev, Ann. Rev. Pharmacol. Toxicol. 32:573-596 (.1993); 
Mulligan, Science 260:926-932 (1993); and Morgan and Anderson, Ann. Rev. Biochem. 
62:191-217 (1993); May, 1993, TIB TECH 1 1(5): 155-215); and hygro, which confers 

30 resistance to hygromycin (Santerre et aL. Gene 30:147 (1984)). Methods commonly known 
in the art of recombinant DNA technology may be routinely applied to select the desired 
recombinant clone, and such methods are described, for example, in Ausubel et al. (eds.), 
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Current Protocols in Molecular Biology, John Wiley & Sons, NY (1993); Kriegler, Gene 
Transfer and Expression, A Laboratory Manual, Stockton Press, NY (1990); and in Chapters 
12 and 13, Dracopoli et al. (eds). Current Protocols in Human Genetics, John Wiley & Sons, 
NY (1994); Colberre-Garapin et al., J. Mol. Biol. 150:1 (1981), which are incorporated by 
5 reference herein in their entireties. 

The expression levels of an antibody molecule can be increased by vector 
amplification (for a review, see Bebbington and Hentschel, The use of vectors based on gene 
amplification for the expression of cloned genes in mammalian cells in DNA cloning, Vol.3. 
(Academic Press, New York, 1987)). When a marker in the vector system expressing 

10 antibody is amplifiable, increase in the level of inhibitor present in culture of host cell will 
increase the number of copies of the marker gene. Since the amplified region is associated 
with the antibody gene, production of the antibody will also increase (Crouse et al., Mol. 
Cell. Biol. 3:257 (1983)). 

The host cell may be co-transfected with two expression vectors of the invention, the 

15 first vector encoding a heavy chain derived polypeptide and the second vector encoding a 
light chain derived polypeptide. The two vectors may contain identical selectable markers 
which enable equal expression of heavy and light chain polypeptides. Alternatively, a single 
vector may be used which encodes, and is capable of expressing, both heavy and light chain 
polypeptides, in such situations, the light chain should be placed before the heavy chain to 

20 avoid an excess of toxic free heavy chain (Proudfoot. Nature 322:52 (1986); Kohler, Proc. 
Natl. Acad. Sci. USA 77:2197 (1980)). The coding sequences for the heavy and light chains 
may comprise cDNA or genomic DNA. 

Once an antibody molecule of the invention has been produced by an animal, 
chemically synthesized, or recombinantly expressed, it may be purified by any method 

25 known in the art for purification of an immunoglobulin molecule, for example, by 
chromatography (e.g., ion exchange, affinity, particularly by affinity for the specific antigen 
after Protein A, and sizing column chromatography), centrifugation, differential solubility, or 
by any other standard technique for the purification of proteins. In addition, the antibodies of 
the present invention or fragments thereof can be fused to heterologous polypeptide 

30 sequences described herein or otherwise known in the art. to facilitate purification. 

The present invention encompasses antibodies recombinantly fused or chemically 
conjugated (including both covalently and non-covalently conjugations) to a polypeptide (or 
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portion thereof, preferably at least 10, 20, 30, 40, 50, 60, 70, 80, 90 or 100 amino acids of the 
polypeptide) of the present invention to generate fusion proteins. The fusion does not 
necessarily need to be direct, but may occur through linker sequences. The antibodies may 
be specific for antigens other than polypeptides (or portion thereof, preferably at least 10, 20, 
5 30, 40. 50, 60, 70, 80 t 90 or 100 amino acids of the polypeptide) of the present invention. For 
example, antibodies may be used to target the polypeptides of the present invention to 
particular cell types, either in vitro or in vivo, by fusing or conjugating the polypeptides of 
the present invention to antibodies specific for particular cell surface receptors. Antibodies 
fused or conjugated to the polypeptides of the present invention may also be used in in vitro 

10 immunoassays and purification methods using methods known in the art. See e.g., Harbor et 
ah, supra, and PCT publication WO 93/21232; EP 439,095; Naramura et al., Immunol. Lett. 
39:91-99 (1994); U.S. Patent 5,474,981; Gillies et al., PNAS 89:1428-1432 (1992); Fell et 
al., J. Immunol. 146:2446-2452(1991), which are incorporated by reference in their entireties. 
The present invention further includes compositions comprising the polypeptides of 

15 the present invention fused or conjugated to antibody domains other than the variable regions. 
For example, the polypeptides of the present invention may be fused or conjugated to an 
antibody Fc region, or portion thereof. The antibody portion fused to a polypeptide of the 
present invention may comprise the constant region, hinge region, CHI domain, CH2 
domain, and CH3 domain or any combination of whole domains or portions thereof. The 

20 polypeptides may also be fused or conjugated to the above antibody portions to form 
multimers. For example, Fc portions fused to the polypeptides of the present invention can 
form dimers through disulfide bonding between the Fc portions. Higher multimeric forms 
can be made by fusing the polypeptides to portions of IgA and IgM. Methods for fusing or 
conjugating the polypeptides of the present invention to antibody portions are known in the 

25 art. See, e.g., U.S. Patent Nos. 5,336,603; 5,622,929; 5,359,046; 5,349,053; 5,447,851; 
5,112,946; EP 307,434; EP 367,166; PCT publications WO 96/04388; WO 91/06570; 
Ashkenazi et al., Proc. Natl. Acad. Sci. USA 88:10535-10539 (1991); Zheng et al., J. 
Immunol. 154:5590-5600 (1995); and Vil et al., Proc. Natl. Acad. Sci. USA 89:1 1337- 
1 1341(1992) (said references incorporated by reference in their entireties). 

30 As discussed, supra, the polypeptides corresponding to a polypeptide, polypeptide 

fragment, or a variant of SEQ ID NO:Y may be fused or conjugated to the above antibody 
portions to increase the in vivo half life of the polypeptides or for use in immunoassays using 
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methods known in the art. Further, the polypeptides corresponding to SEQ ID NO:Y may be 
fused or conjugated to the above antibody portions to facilitate purification. One reported 
example describes chimeric proteins consisting of the first two domains of the human CD4- 
polypeptide and various domains of the constant regions of the heavy or light chains of 
5 mammalian immunoglobulins. (EP 394,827; Traunecker et al., Nature 331:84-86 (1988). 
The polypeptides of the present invention fused or conjugated to an antibody having 
disulfide- linked dimeric structures (due to the lgG) may also be more efficient in binding 
and neutralizing other molecules, than the monomeric secreted protein or protein fragment 
alone. (Fountoulakis et al., J. Biochem. 270:3958-3964 (1995)). In many cases, the Fc part 

10 in a fusion protein is beneficial in therapy and diagnosis, and thus can result in, for example, 
improved pharmacokinetic properties. (EP A 232,262). Alternatively, deleting the Fc part 
after the fusion protein has been expressed, detected, and purified, would be desired. For 
example, the Fc portion may hinder therapy and diagnosis if the fusion protein is used as an 
antigen for immunizations. In drug discovery, for example, human proteins, such as hIL-5, 

15 have been fused with Fc portions for the purpose of high-throughput screening assays to 
identify antagonists of hlL-5. (See, Bennett et al., J. Molecular Recognition 8:52-58 (1995); 
Johanson et al., J. Biol. Chem. 270:9459-9471 (1995). 

Moreover, the antibodies or fragments thereof of the present invention can be fused to 
marker sequences, such as a peptide to facilitate purification. In preferred embodiments, the 

20 marker amino acid sequence is a hexa-histidine peptide, such as the tag provided in a pQE 
vector (Q1AGEN, Inc., 9259 Eton Avenue, Chatsworth, CA, 91311), among others, many of 
which are commercially available. As described in Gentz et al., Proc. Natl. Acad. Sci. USA 
86:821-824 (1989), for instance, hexa-histidine provides for convenient purification of the 
fusion protein. Other peptide tags useful for purification include, but are not limited to, the 

25 "HA" tag, which corresponds to an epitope derived from the influenza hemagglutinin protein 
(Wilson et al., Cell 37:767 (1984)) and the "flag ' tag. 

The present invention further encompasses antibodies or fragments thereof conjugated 
to a diagnostic or therapeutic agent. The antibodies can be used diagnostically to, for 
example, monitor the development or progression of a tumor as part of a clinical testing 

30 procedure to. e.g., determine the efficacy of a given treatment regimen. Detection can be 
facilitated by coupling the antibody to a detectable substance. Examples of detectable 
substances include various enzymes, prosthetic groups, fluorescent materials, luminescent 
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materials, bioluminescent materials, radioactive materials, positron emitting metals using 
various positron emission tomographies, and nonradioactive paramagnetic metal ions. The 
detectable substance may be coupled or conjugated either directly to the antibody (or 
fragment thereof) or indirectly, through an intermediate (such as, for example, a linker known 
5 in the art) using techniques known in the art. See, for example, U.S. Patent No. 4,741,900 for 
metal ions which can be conjugated to antibodies for use as diagnostics according to the 
present invention. Examples of suitable enzymes include horseradish peroxidase, alkaline 
phosphatase, beta-galactosidase, or acetylcholinesterase: examples of suitable prosthetic 
group complexes include streptavidin/biotin and avidin/biotin; examples of suitable 

10 fluorescent materials include umbelliferone, fluorescein, fluorescein isothiocyanate, 
rhodamine. dichlorotriazinylamine fluorescein, dansyl chloride or phycoerythrin; an example 
of a luminescent material includes luminol: examples of bioluminescent materials include 
luciferase, luciferin, and aequorin; and examples of suitable radioactive material include 
1251, 1311, 11 Un or99Tc. 

15 Further, an antibody or fragment thereof may be conjugated to a therapeutic moiety 

such as a cytotoxin, e.g., a cytostatic or cytocidal agent, a therapeutic agent or a radioactive 
metal ion, e.g., alpha-emitters such as, for example, 213BL A cytotoxin or cytotoxic agent 
includes any agent that is detrimental to cells. Examples include paciitaxoL cytochalasin B, 
gramicidin D, ethidium bromide, emetine, mitomycin, etoposide, tenoposide, vincristine, 

20 vinblastine, colchicin, doxorubicin, daunorubicin, dihydroxy anthracin dione, mitoxantrone, 
mithramycin, actinomycin D, 1-dehydrotestosterone, glucocorticoids, procaine, tetracaine, 
lidocaine, propranolol, and puromycin and analogs or homologs thereof. Therapeutic agents 
include, but are not limited to, antimetabolites (e.g., methotrexate, 6-mercaptopurine, 6- 
thioguanine, cytarabine, 5-fluorouracil decarbazine), alkylating agents (e.g., 

25 mechlorethamine, thioepa chlorambucil, melphalan, carmustine (BSNU) and lomustine 
(CCNU), cyclothosphamide, busulfan, dibromomannitol, streptozotocin, mitomycin C, and 
cis- dichlorodiamine platinum (II) (DDP) cisplatin), anthracyclines (e.g., daunorubicin 
(formerly daunomycin) and doxorubicin), antibiotics (e.g., dactinomycin (formerly 
actinomycin), bleomycin, mithramycin, and anthramycin (AMC)), and anti-mitotic agents 

30 (e.g., vincristine and vinblastine). 

The conjugates of the invention can be used for modifying a given biological 
response, the therapeutic agent or drug moiety is not to be construed as limited to classical 
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chemical therapeutic agents. For example, the drug moiety may be a protein or polypeptide 
possessing a desired biological activity. Such proteins may include, for example, a toxin 
such as abrin, ricin A, pseudomonas exotoxin, or diphtheria toxin; a protein such as tumor 
necrosis factor, a-interferon, B-interferon, nerve growth factor, platelet derived growth factor, 
5 tissue plasminogen activator, an apoptotic agent, e.g., TNF-alpha, TNF-beta, AIM 1 (See, 
International Publication No. WO 97/33899), AIM II (See ? International Publication No. WO 
97/34911), Fas Ligand (Takahashi et aL Int. Immunol.. 6:1567-1574 (1994)), VEGI (See, 
International Publication No. WO 99/23105), a thrombotic agent or an anti- angiogenic agent, 
e.g., angiostatin or endostatin; or, biological response modifiers such as, for example, 

10 lymphokines. interleukin- 1 ("1L-1"), interleukin-2 ("1L-2"), interleukin-6 ("IL-6"), 
granulocyte macrophage colony stimulating factor ("GM-CSF"), granulocyte colony 
stimulating factor ("G-CSF"), or other growth factors. 

Antibodies may also be attached to solid supports, which are particularly useful for 
immunoassays or purification of the target antigen. Such solid supports include, but are not 

15 limited to, glass, cellulose, polyacrylamide, nylon, polystyrene, polyvinyl chloride or 
polypropylene. 

Techniques for conjugating such therapeutic moiety to antibodies are well known, 
see, e.g., Amon et al., "Monoclonal Antibodies For Immunotargeting Of Drugs In Cancer 
Therapy", in Monoclonal Antibodies And Cancer Therapy, Reisfeld et al. (eds.), pp. 243-56 

20 (Alan R. Liss, Inc. 1985); Hellstrom et al., "Antibodies For Drug Delivery", in Controlled 
Drug Delivery (2nd Ed.), Robinson et al. (eds.), pp. 623-53 (Marcel Dekker, Inc. 1987); 
Thorpe, "Antibody Carriers Of Cytotoxic Agents In Cancer Therapy: A Review", in 
Monoclonal Antibodies '84: Biological And Clinical Applications, Pinchera et al. (eds.), pp. 
475-506 (1985); "Analysis, Results, And Future Prospective Of The Therapeutic Use Of 

25 Radiolabeled Antibody In Cancer Therapy", in Monoclonal Antibodies For Cancer Detection 
And Therapy, Baldwin et al. (eds.), pp. 303-16 (Academic Press 1985), and Thorpe et al., 
"The Preparation And Cytotoxic Properties Of Antibody-Toxin Conjugates", Immunol. Rev. 
62:119-58 (1982). 

Alternatively, an antibody can be conjugated to a second antibody to form an antibody 
30 heteroconjugate as described by Segal in U.S. Patent No. 4.676,980, which is incorporated 
herein by reference in its entirety. 
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An antibody, with or without a therapeutic moiety conjugated to it, administered alone 
or in combination with cytotoxic factor(s) and/or cytokine(s) can be used as a therapeutic. 

Im mun oph enotypin g 

The antibodies of the invention may be utilized for immunophenotyping of cell lines 
and biological samples. The translation product of the gene of the present invention may be 
useful as a cell specific marker, or more specifically as a cellular marker that is differentially 
expressed at various stages of differentiation and/or maturation of particular cell types. 
Monoclonal antibodies directed against a specific epitope, or combination of epitopes, will 
allow for the screening of cellular populations expressing the marker. Various techniques can 
be utilized using monoclonal antibodies to screen for cellular populations expressing the 
marker(s), and include magnetic separation using antibody-coated magnetic beads, "panning" 
with antibody attached to a solid matrix (i.e., plate), and flow cytometry (See, e.g., U.S. 
Patent 5,985,660; and Morrison et aL, Cell 96:737-49 (1999)). 

These techniques allow for the screening of particular populations of cells, such as 
might be found with hematological malignancies (i.e. minimal residual disease (MRD) in 
acute leukemic patients) and "non-self 1 cells in transplantations to prevent Graft-versus-Host 
Disease (GVHD). Alternatively, these techniques allow for the screening of hematopoietic 
stem and progenitor cells capable of undergoing proliferation and/or differentiation, as might 
be found in human umbilical cord blood. 

Assays For Antibody Binding 

The antibodies of the invention may be assayed for immunospecific binding by any 
method known in the art. The immunoassays which can be used include but are not limited 
to competitive and non-competitive assay systems using techniques such as western blots, 
radioimmunoassays, ELISA (enzyme linked immunosorbent assay), "sandwich" 
immunoassays, immunoprecipitation assays, precipitin reactions, gel diffusion precipitin 
reactions, immunodiffusion assays, agglutination assays, complement-fixation assays, 
immunoradiometric assays, fluorescent immunoassays, protein A immunoassays, to name 
but a few. Such assays are routine and well known in the art (see, e.g., Ausubel et al, eds, 
1994, Current Protocols in Molecular Biology, Vol. 1, John Wiley & Sons, Inc., New York, 
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which is incorporated by reference herein in its entirety). Exemplary immunoassays are 
described briefly below (but are not intended by way of limitation). 

Immunoprecipitation protocols generally comprise lysing a population of cells in a 
lysis buffer such as RIP A buffer (1% NP-40 or Triton X- 100, 1% sodium deoxycholate, 
5 0.1% SDS, 0.15 M NaCl, 0.01 M sodium phosphate at pH 7.2, 1% Trasylol) supplemented 
with protein phosphatase and/or protease inhibitors (e.g., EDTA, PMSF, aprotinin, sodium 
vanadate), adding the antibody of interest to the cell lysate, incubating for a period of time 
(e.g., 1-4 hours) at 4° C adding protein A and/or protein G sepharose beads to the cell lysate, 
incubating for about an hour or more at 4° C, washing the beads in lysis buffer and 

10 resuspending the beads in SDS/sample buffer. The ability of the antibody of interest to 
immunoprecipitate a particular antigen can be assessed by, e.g., western blot analysis. One 
of skill in the art would be knowledgeable as to the parameters that can be modified to 
increase the binding of the antibody to an antigen and decrease the background (e.g., pre- 
clearing the cell lysate with sepharose beads). For further discussion regarding 

15 immunoprecipitation protocols see, e.g., Ausubel et al, eds, 1994, Current Protocols in 
Molecular Biology, Vol. 1, John Wiley & Sons, Inc., New York at 10.16.1. 

Western blot analysis generally comprises preparing protein samples, electrophoresis 
of the protein samples in a polyacrylamide gel (e.g., 8%- 20% SDS-PAGE depending on the 
molecular weight of the antigen), transferring the protein sample from the polyacrylamide gel 

20 to a membrane such as nitrocellulose, PVDF or nylon, blocking the membrane in blocking 
solution (e.g., PBS with 3% BSA or non-fat milk), washing the membrane in washing buffer 
(e.g., PBS-Tween 20), blocking the membrane with primary antibody (the antibody of 
interest) diluted in blocking buffer, washing the membrane in washing buffer, blocking the 
membrane with a secondary antibody (which recognizes the primary antibody, e.g., an anti- 

25 human antibody) conjugated to an enzymatic substrate (e.g., horseradish peroxidase or 
alkaline phosphatase) or radioactive molecule (e.g., 32P or 1251) diluted in blocking buffer, 
washing the membrane in wash buffer, and detecting the presence of the antigen. One of skill 
in the art would be knowledgeable as to the parameters that can be modified to increase the 
signal detected and to reduce the background noise. For further discussion regarding western 

30 blot protocols see, e.g., Ausubel et aL eds, 1994, Current Protocols in Molecular Biology, 
Vol. 1, John Wiley & Sons, Inc., New York at 10.8.1. 
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ELISAs comprise preparing antigen, coating the well of a 96 well microtiter plate 
with the antigen, adding the antibody of interest conjugated to a detectable compound such 
as an enzymatic substrate (e.g., horseradish peroxidase or alkaline phosphatase) to the well 
and incubating for a period of time, and detecting the presence of the antigen. In ELISAs the 
5 antibody of interest does not have to be conjugated to a detectable compound: instead, a 
second antibody (which recognizes the antibody of interest) conjugated to a detectable 
compound may be added to the well. Further, instead of coating the well with the antigen, 
the antibody may be coated to the well. In this case, a second antibody conjugated to a 
detectable compound may be added following the addition of the antigen of interest to the 

10 coated well. One of skill in the art would be knowledgeable as to the parameters that can be 
modified to increase the signal detected as well as other variations of ELISAs known in the 
art. For further discussion regarding ELISAs see, e.g., Ausubel et al, eds. 1994, Current 
Protocols in Molecular Biology, Vol. 1, John Wiley & Sons, Inc., New York at 1 1.2.1. 

The binding affinity of an antibody to an antigen and the off-rate of an antibody- 

15 antigen interaction can be determined by competitive binding assays. One example of a 
competitive binding assay is a radioimmunoassay comprising the incubation of labeled 
antigen (e.g., 3H or 1251) with the antibody of interest in the presence of increasing amounts 
of unlabeled antigen, and the detection of the antibody bound to the labeled antigen. The 
affinity of the antibody of interest for a particular antigen and the binding off-rates can be 

20 determined from the data by scatchard plot analysis. Competition with a second antibody 
can also be determined using radioimmunoassays. In this case, the antigen is incubated with 
antibody of interest conjugated to a labeled compound (e.g., 3H or 1251) in the presence of 
increasing amounts of an unlabeled second antibody. 

25 Therapeutic Uses 

The present invention is further directed to antibody-based therapies which involve 
administering antibodies of the invention to an animal, preferably a mammal, and most 
preferably a human, patient for treating one or more of the disclosed diseases, disorders, or 
conditions. Therapeutic compounds of the invention include, but are not limited to, 

30 antibodies of the invention (including fragments, analogs and derivatives thereof as described 
herein) and nucleic acids encoding antibodies of the invention (including fragments, analogs 
and derivatives thereof and anti-idiotypic antibodies as described herein). The antibodies of 
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the invention can be used to treat, inhibit or prevent diseases, disorders or conditions 
associated with aberrant expression and/or activity of a polypeptide of the invention, 
including, but not limited to, any one or more of the diseases, disorders, or conditions 
described herein. The treatment and/or prevention of diseases, disorders, or conditions 
5 associated with aberrant expression and/or activity of a polypeptide of the invention 
includes, but is not limited to, alleviating symptoms associated with those diseases, disorders 
or conditions. Antibodies of the invention may be provided in pharmaceutical^ acceptable 
compositions as known in the art or as described herein. 

A summary of the ways in which the antibodies of the present invention may be used 

10 therapeutically includes binding polynucleotides or polypeptides of the present invention 
locally or systemically in the body or by direct cytotoxicity of the antibody, e.g. as mediated 
by complement (CDC) or by effector cells (ADCC). Some of these approaches are described 
in more detail below. Armed with the teachings provided herein, one of ordinary skill in the 
art will know how to use the antibodies of the present invention for diagnostic, monitoring or 

15 therapeutic purposes without undue experimentation. 

The antibodies of this invention may be advantageously utilized in combination with 
other monoclonal or chimeric antibodies, or with lymphokines or hematopoietic growth 
factors (such as. e.g., IL-2, IL-3 and IL-7), for example, which serve to increase the number 
or activity of effector cells which interact with the antibodies. 

20 The antibodies of the invention may be administered alone or in combination with 

other types of treatments (e.g., radiation therapy, chemotherapy, hormonal therapy, 
immunotherapy and anti-tumor agents). Generally, administration of products of a species 
origin or species reactivity (in the case of antibodies) that is the same species as that of the 
patient is preferred. Thus, in a preferred embodiment, human antibodies, fragments 

25 derivatives, analogs, or nucleic acids, are administered to a human patient for therapy or 
prophylaxis. 

It is preferred to use high affinity and/or potent in vivo inhibiting and/or neutralizing 
antibodies against polypeptides or polynucleotides of the present invention, fragments or 
regions thereof, for both immunoassays directed to and therapy of disorders related to 
30 polynucleotides or polypeptides, including fragments thereof, of the present invention. Such 
antibodies, fragments, or regions, will preferably have an affinity for polynucleotides or 
polypeptides of the invention, including fragments thereof. Preferred binding affinities 
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include those with a dissociation constant or Kd less than 5 X 10" 2 M, 10" 2 M, 5 X I0" 3 M 
I0" 3 M, 5 X 10' 4 M, 10" 4 M, 5 X 10" 5 M, 10" 5 M 5 5 X 10' 6 M, 10" 6 M, 5 X 10 7 M, 10 7 M, 5 X 
10* 8 M. 10 s M, 5 X 10" 9 M ? 10' 9 M ? 5 X 10 10 M, 10* 10 M ? 5X 10' 11 M, 10" M, 5 X 10* 12 M. 
10 12 M, 5 X 10" 13 M, 10' 13 M. 5 X 10 M M, lO' 14 M, 5 X 10 15 M 7 and 10" 13 M. 

5 

Gene Therapy 

In a specific embodiment, nucleic acids comprising sequences encoding antibodies or 
functional derivatives thereof, are administered to treat, inhibit or prevent a disease or 
disorder associated with aberrant expression and/or activity of a polypeptide of the invention, 
!0 by way of gene therapy. Gene therapy refers to therapy performed by the administration to a 
subject of an expressed or expressible nucleic acid. In this embodiment of the invention, the 
nucleic acids produce their encoded protein that mediates a therapeutic effect. 

Any of the methods for gene therapy available in the art can be used according to the 
present invention. Exemplary methods are described below. 
15 For general reviews of the methods of gene therapy, see Goldspiel et al., Clinical 

Pharmacy 12:488-505 (1993); Wu and Wu, Biotherapy 3:87-95 (1991); Tolstoshev, Ann. 
Rev. Pharmacol. Toxicol. 32:573-596 (1993); Mulligan, Science 260:926-932 (1993); and 
Morgan and Anderson, Ann. Rev. Biochem. 62:191-217 (1993); May, TIBTECH 1 1(5): 155- 
215 (1993). Methods commonly known in the art of recombinant DNA technology which can 
20 be used are described in Ausubel et al. (eds.), Current Protocols in Molecular Biology, John 
Wiley & Sons, NY (1993); and Kriegler, Gene Transfer and Expression, A Laboratory 
Manual, Stockton Press, NY (1990). 

In a preferred aspect, the compound comprises nucleic acid sequences encoding an 
antibody, said nucleic acid sequences being part of expression vectors that express the 
25 antibody or fragments or chimeric proteins or heavy or light chains thereof in a suitable host. 
In particular, such nucleic acid sequences have promoters operably linked to the antibody 
coding region, said promoter being inducible or constitutive, and, optionally, tissue-specific. 
In another particular embodiment, nucleic acid molecules are used in which the antibody 
coding sequences and any other desired sequences are flanked by regions that promote 
30 homologous recombination at a desired site in the genome, thus providing for 
intrachromosomal expression of the antibody encoding nucleic acids (Koller and Smithies, 
Proc. Natl. Acad. Sci. USA 86:8932-8935 (1989); Zijlstra et al., Nature 342:435-438 (1989). 
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In specific embodiments, the expressed antibody molecule is a single chain antibody; 
alternatively, the nucleic acid sequences include sequences encoding both the heavy and 
light chains, or fragments thereof, of the antibody. 

Delivery of the nucleic acids into a patient may be either direct, in which case the 
patient is directly exposed to the nucleic acid or nucleic acid- carrying vectors, or indirect, in 
which case, cells are first transformed with the nucleic acids in vitro, then transplanted into 
the patient. These two approaches are known, respectively, as in vivo or ex vivo gene 
therapy. 

In a specific embodiment, the nucleic acid sequences are directly administered in 
vivo, where it is expressed to produce the encoded product. This can be accomplished by 
any of numerous methods known in the art, e.g., by constructing them as part of an 
appropriate nucleic acid expression vector and administering it so that they become 
intracellular, e.g., by infection using defective or attenuated retrovirals or other viral vectors 
(see U.S. Patent No. 4,980,286), or by direct injection of naked DNA, or by use of 
microparticle bombardment (e.g., a gene gun; Biolistic, Dupont), or coating with lipids or 
cell-surface receptors or transfecting agents, encapsulation in liposomes, microparticles, or 
microcapsules, or by administering them in linkage to a peptide which is known to enter the 
nucleus, by administering it in linkage to a ligand subject to receptor-mediated endocytosis 
(see, e.g., Wu and Wu, J. Biol. Chem. 262:4429-4432 (1987)) (which can be used to target 
cell types specifically expressing the receptors), etc. In another embodiment, nucleic acid- 
ligand complexes can be formed in which the ligand comprises a fusogenic viral peptide to 
disrupt endosomes, allowing the nucleic acid to avoid lysosomal degradation. In yet another 
embodiment, the nucleic acid can be targeted in vivo for cell specific uptake and expression, 
by targeting a specific receptor (see, e.g., PCT Publications WO 92/06180; WO 92/22635; 
WO92/20316; W093/14188, WO 93/20221). Alternatively, the nucleic acid can be 
introduced intracellular^ and incorporated within host cell DNA for expression, by 
homologous recombination (Koller and Smithies, Proc. Natl. Acad. Sci. USA 86:8932-8935 
(1989); Zijlstra et al., Nature 342:435-438 (1989)). 

In a specific embodiment, viral vectors that contains nucleic acid sequences encoding 
an antibody of the invention are used. For example, a retroviral vector can be used (see 
Miller et al., Meth. Enzymol. 217:581-599 (1993)). These retroviral vectors contain the 
components necessary for the correct packaging of the viral genome and integration into the 
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host cell DNA. The nucleic acid sequences encoding the antibody to be used in gene therapy 
are cloned into one or more vectors, which facilitates delivery of the gene into a patient. 
More detail about retroviral vectors can be found in Boesen et aL Biotherapy 6:291-302 
(1994), which describes the use of a retroviral vector to deliver the mdrl gene to 
5 hematopoietic stem cells in order to make the stem cells more resistant to chemotherapy. 
Other references illustrating the use of retroviral vectors in gene therapy are: Clowes et aL, J. 
Clin. Invest. 93:644-651 (1994); Kiem et al., Blood 83:1467-1473 (1994); Salmons and 
Gunzberg, Human Gene Therapy 4:129-141 (1993): and Grossman and Wilson. Curr. Opin. 
in Genetics and Devei. 3:1 10-1 14 (1993). 
10 Adenoviruses are other viral vectors that can be used in gene therapy. Adenoviruses 

are especially attractive vehicles for delivering genes to respiratory epithelia. Adenoviruses 
naturally infect respiratory epithelia where they cause a mild disease. Other targets for 
adenovirus-based delivery systems are liver, the central nervous system, endothelial cells, 
and muscle. Adenoviruses have the advantage of being capable of infecting non-dividing 
15 cells. Kozarsky and Wilson, Current Opinion in Genetics and Development 3:499-503 
(1993) present a review of adenovirus-based gene therapy. Bout et al., Human Gene 
Therapy 5:3-10 (1994) demonstrated the use of adenovirus vectors to transfer genes to the 
respiratory epithelia of rhesus monkeys. Other instances of the use of adenoviruses in gene 
therapy can be found in Rosenfeld et al., Science 252:431-434 (1991); Rosenfeld et aL, Cell 

20 68:143- 155 (1992); Mastrangeli et al., J. Clin. Invest. 91:225-234 (1993); PCT Publication 
W094/12649; and Wang, et al., Gene Therapy 2:775-783 (1995). In a preferred 
embodiment, adenovirus vectors are used. 

Adeno-associated virus (AAV) has also been proposed for use in gene therapy (Walsh 
et aL, Proc. Soc. Exp. Biol. Med. 204:289-300 (1993); U.S. Patent No. 5,436,146). 

25 Another approach to gene therapy involves transferring a gene to cells in tissue 

culture by such methods as electroporation, lipofection, calcium phosphate mediated 
transfection, or viral infection. Usually, the method of transfer includes the transfer of a 
selectable marker to the cells. The cells are then placed under selection to isolate those cells 
that have taken up and are expressing the transferred gene. Those cells are then delivered to a 

30 patient. 

In this embodiment, the nucleic acid is introduced into a cell prior to administration in 
vivo of the resulting recombinant cell. Such introduction can be carried out by any method 
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known in the art. including but not limited to transfection. electroporation, microinjection, 
infection with a viral or bacteriophage vector containing the nucleic acid sequences, cell 
fusion, chromosome-mediated gene transfer, microcell-mediated gene transfer, spheroplast 
fusion, etc. Numerous techniques are known in the art for the introduction of foreign genes 
5 into cells (see, e.g., Loeffler and Behr, Meth. Enzymol. 217:599-618 (1993); Cohen et al., 
Meth. Enzymol. 217:618-644 (1993); Cline, Pharmac. Ther. 29:69-92m (1985) and may be 
used in accordance with the present invention, provided that the necessary developmental 
and physiological functions of the recipient cells are not disrupted. The technique should 
provide for the stable transfer of the nucleic acid to the cell, so that the nucleic acid is 

10 expressible by the cell and preferably heritable and expressible by its cell progeny. 

The resulting recombinant cells can be delivered to a patient by various methods 
known in the art. Recombinant blood cells (e.g., hematopoietic stem or progenitor cells) are 
preferably administered intravenously. The amount of cells envisioned for use depends on 
the desired effect, patient state, etc., and can be determined by one skilled in the art. 

15 Cells into which a nucleic acid can be introduced for purposes of gene therapy 

encompass any desired, available cell type, and include but are not limited to epithelial cells, 
endothelial cells, keratinocytes, fibroblasts, muscle cells, hepatocytes; blood ceils such as 
Tlymphocytes, Blymphocytes, monocytes, macrophages, neutrophils, eosinophils, 
megakaryocytes, granulocytes; various stem or progenitor cells, in particular hematopoietic 

20 stem or progenitor cells, e.g., as obtained from bone marrow, umbilical cord blood, 
peripheral blood, fetal liver, etc. 

In a preferred embodiment, the cell used for gene therapy is autologous to the patient. 
In an embodiment in which recombinant cells are used in gene therapy, nucleic acid 
sequences encoding an antibody are introduced into the cells such that they are expressible 

25 by the cells or their progeny, and the recombinant cells are then administered in vivo for 
therapeutic effect. In a specific embodiment, stem or progenitor cells are used. Any stem 
and/or progenitor cells which can be isolated and maintained in vitro can potentially be used 
in accordance with this embodiment of the present invention (see e.g. PCT Publication WO 
94/08598; Stemple and Anderson, Cell 71:973-985 (1992); Rheinwald, Meth. Cell Bio. 

30 21 A:229 (1980); and Pittelkow and Scott, Mayo Clinic Proc. 61:771 (1986)). 

In a specific embodiment, the nucleic acid to be introduced for purposes of gene 
therapy comprises an inducible promoter operably linked to the coding region, such that 
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expression of the nucleic acid is controllable by controlling the presence or absence of the 
appropriate inducer of transcription. Demonstration of Therapeutic or Prophylactic Activity 

The compounds or pharmaceutical compositions of the invention are preferably tested 
in vitro, and then in vivo for the desired therapeutic or prophylactic activity, prior to use in 
5 humans. For example, in vitro assays to demonstrate the therapeutic or prophylactic utility of 
a compound or pharmaceutical composition include, the effect of a compound on a cell line 
or a patient tissue sample. The effect of the compound or composition on the cell line and/or 
tissue sample can be determined utilizing techniques known to those of skill in the art 
including, but not limited to, rosette formation assays and cell lysis assays. In accordance 
10 with the invention, in vitro assays which can be used to determine whether administration of 
a specific compound is indicated, include in vitro cell culture assays in which a patient tissue 
sample is grown in culture, and exposed to or otherwise administered a compound, and the 
effect of such compound upon the tissue sample is observed. 

1 5 Therapeutic/Prophylactic Administration and Composition 

The invention provides methods of treatment, inhibition and prophylaxis by 
administration to a subject of an effective amount of a compound or pharmaceutical 
composition of the invention, preferably a polypeptide or antibody of the invention. In a 
preferred aspect, the compound is substantially purified (e.g., substantially free from 

20 substances that limit its effect or produce undesired side-effects). The subject is preferably 
an animal, including but not limited to animals such as cows, pigs, horses, chickens, cats, 
dogs, etc., and is preferably a mammal, and most preferably human. 

Formulations and methods of administration that can be employed when the 
compound comprises a nucleic acid or an immunoglobulin are described above; additional 

25 appropriate formulations and routes of administration can be selected from among those 
described herein below. 

Various delivery systems are known and can be used to administer a compound of the 
invention, e.g., encapsulation in liposomes, microparticles, microcapsules, recombinant cells 
capable of expressing the compound, receptor-mediated endocytosis (see, e.g., Wu and Wu, 

30 J. Biol. Chem. 262:4429-4432 (1987)), construction of a nucleic acid as part of a retroviral or 
other vector, etc. Methods of introduction include but are not limited to intradermal, 
intramuscular, intraperitoneal, intravenous, subcutaneous, intranasal, epidural, and oral 



WO 00/55351 



PCT/US00/05883 



214 

routes. The compounds or compositions may be administered by any convenient route, for 
example by infusion or bolus injection, by absorption through epithelial or mucocutaneous 
linings (e.g., oral mucosa, rectal and intestinal mucosa, etc.) and may be administered 
together with other biologically active agents. Administration can be systemic or local. In 
5 addition, it may be desirable to introduce the pharmaceutical compounds or compositions of 
the invention into the central nervous system by any suitable route, including intraventricular 
and intrathecal injection; intraventricular injection may be facilitated by an intraventricular 
catheter, for example, attached to a reservoir, such as an Ommaya reservoir. Pulmonary 
administration can also be employed, e.g.. by use of an inhaler or nebulizer, and formulation 

10 with an aerosolizing agent. 

In a specific embodiment, it may be desirable to administer the pharmaceutical 
compounds or compositions of the invention locally to the area in need of treatment: this may 
be achieved by, for example, and not by way of limitation, local infusion during surgery, 
topical application, e.g., in conjunction with a wound dressing after surgery, by injection, by 

15 means of a catheter, by means of a suppository, or by means of an implant, said implant being 
of a porous, non-porous, or gelatinous material, including membranes, such as sialastic 
membranes, or fibers. Preferably, when administering a protein, including an antibody, of 
the invention, care must be taken to use materials to which the protein does not absorb. 

In another embodiment, the compound or composition can be delivered in a vesicle, 

20 in particular a liposome (see Langer, Science 249:1527-1533 (1990); Treat et al., in 
Liposomes in the Therapy of Infectious Disease and Cancer, Lopez-Berestein and Fidler 
(eds.), Liss, New York, pp. 353- 365 (1989); Lopez-Berestein, ibid., pp. 317-327; see 
generally ibid.) 

In yet another embodiment, the compound or composition can be delivered in a 
25 controlled release system. In one embodiment, a pump may be used (see Langer, supra; 
Sefton, CRC Crit. Ref. Biomed. Eng. 14:201 (1987); Buchwald et al., Surgery 88:507 (1980); 
Saudek et al., N. Engl. J. Med. 321:574 (1989)). In another embodiment, polymeric 
materials can be used (see Medical Applications of Controlled Release, Langer and Wise 
(eds.), CRC Pres., Boca Raton, Florida (1974); Controlled Drug Bioavailability, Drug 
30 Product Design and Performance, Smolen and Ball (eds.), Wiley, New York (1984); Ranger 
and Peppas, J., Macromol. Sci. Rev. Macromol. Chem. 23:61 (1983); see also Levy et al., 
Science 228:190 (1985); During et al., Ann. Neurol. 25:351 (1989); Howard et al., 
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J.Neurosurg. 71 : 105 (1989)). In yet another embodiment, a controlled release system can be 
placed in proximity of the therapeutic target, i.e., the brain, thus requiring only a fraction of 
the systemic dose (see, e.g., Goodson, in Medical Applications of Controlled Release, supra, 
vol.2, pp. 115-138 (1984)). 
5 Other controlled release systems are discussed in the review by Langer (Science 

249:1527-1533 (1990)). 

In a specific embodiment where the compound of the invention is a nucleic acid 
encoding a protein, the nucleic acid can be administered in vivo to promote expression of its 
encoded protein, by constructing it as part of an appropriate nucleic acid expression vector 

10 and administering it so that it becomes intracellular, e.g., by use of a retroviral vector (see 
U.S. Patent No. 4.980,286), or by direct injection, or by use of microparticle bombardment 
(e.g.. a gene gun; Biolistic, Dupont), or coating with lipids or cell-surface receptors or 
transfecting agents, or by administering it in linkage to a homeobox- like peptide which is 
known to enter the nucleus (see e.g., Joliot et al., Proc. Natl. Acad. Sci. USA 88:1864-1868 

15 (1991)), etc. Alternatively, a nucleic acid can be introduced intracellular^ and incorporated 
within host cell DNA for expression, by homologous recombination. 

The present invention also provides pharmaceutical compositions. Such compositions 
comprise a therapeutically effective amount of a compound, and a pharmaceutical^ 
acceptable carrier. In a specific embodiment, the term "pharmaceutically acceptable" means 

20 approved by a regulatory agency of the Federal or a state government or listed in the U.S. 
Pharmacopeia or other generally recognized pharmacopeia for use in animals, and more 
particularly in humans. The term "carrier" refers to a diluent, adjuvant, excipient, or vehicle 
with which the therapeutic is administered. Such pharmaceutical carriers can be sterile 
liquids, such as water and oils, including those of petroleum, animal, vegetable or synthetic 

25 origin, such as peanut oil, soybean oil, mineral oil, sesame oil and the like. Water is a 
preferred carrier when the pharmaceutical composition is administered intravenously. Saline 
solutions and aqueous dextrose and glycerol solutions can also be employed as liquid carriers, 
particularly for injectable solutions. Suitable pharmaceutical excipients include starch, 
glucose, lactose, sucrose, gelatin, malt, rice, flour, chalk, silica gel, sodium stearate, glycerol 

30 monostearate, talc, sodium chloride, dried skim milk, glycerol, propylene, glycol, water, 
ethanol and the like. The composition, if desired, can also contain minor amounts of wetting 
or emulsifying agents, or pH buffering agents. These compositions can take the form of 
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solutions, suspensions, emulsion, tablets, pills, capsules, powders, sustained-release 
formulations and the like. The composition can be formulated as a suppository, with 
traditional binders and carriers such as triglycerides. Oral formulation can include standard 
carriers such as pharmaceutical grades of mannitol, lactose, starch, magnesium stearate, 
5 sodium saccharine, cellulose, magnesium carbonate, etc. Examples of suitable 
pharmaceutical carriers are described in "Remington's Pharmaceutical Sciences" by E.W. 
Martin. Such compositions will contain a therapeutically effective amount of the compound, 
preferably in purified form, together with a suitable amount of carrier so as to provide the 
form for proper administration to the patient. The formulation should suit the mode of 
10 administration. 

In a preferred embodiment, the composition is formulated in accordance with routine 
procedures as a pharmaceutical composition adapted for intravenous administration to 
human beings. Typically, compositions for intravenous administration are solutions in sterile 
isotonic aqueous buffer. Where necessary, the composition may also include a solubilizing 

15 agent and a local anesthetic such as lignocaine to ease pain at the site of the injection. 
Generally, the ingredients are supplied either separately or mixed together in unit dosage 
form, for example, as a dry lyophilized powder or water free concentrate in a hermetically 
sealed container such as an ampoule or sachette indicating the quantity of active agent. 
Where the composition is to be administered by infusion, it can be dispensed with an 

20 infusion bottle containing sterile pharmaceutical grade water or saline. Where the 
composition is administered by injection, an ampoule of sterile water for injection or saline 
can be provided so that the ingredients may be mixed prior to administration. 

The compounds of the invention can be formulated as neutral or salt forms. 
Pharmaceutically acceptable salts include those formed with anions such as those derived 

25 from hydrochloric, phosphoric, acetic, oxalic, tartaric acids, etc., and those formed with 
cations such as those derived from sodium, potassium, ammonium, calcium, ferric 
hydroxides, isopropylamine, triethylamine, 2-ethylamino ethanol, histidine, procaine, etc. 

The amount of the compound of the invention which will be effective in the 
treatment, inhibition and prevention of a disease or disorder associated with aberrant 

30 expression and/or activity of a polypeptide of the invention can be determined by standard 
clinical techniques. In addition, in vitro assays may optionally be employed to help identify 
optimal dosage ranges. The precise dose to be employed in the formulation will also depend 
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on the route of administration, and the seriousness of the disease or disorder, and should be 
decided according to the judgment of the practitioner and each patient's circumstances. 
Effective doses may be extrapolated from dose-response curves derived from in vitro or 
animal model test systems. 
5 For antibodies, the dosage administered to a patient is typically 0.1 mg/kg to 100 

mg/kg of the patient's body weight. Preferably, the dosage administered to a patient is 
between 0. 1 mg/kg and 20 mg/kg of the patient's body weight, more preferably 1 mg/kg to 10 
mg/kg of the patient's body weight. Generally, human antibodies have a longer half-life 
within the human body than antibodies from other species due to the immune response to the 

10 foreign polypeptides. Thus, lower dosages of human antibodies and less frequent 
administration is often possible. Further, the dosage and frequency of administration of 
antibodies of the invention may be reduced by enhancing uptake and tissue penetration (e.g., 
into the brain) of the antibodies by modifications such as, for example, lipidation. 

The invention also provides a pharmaceutical pack or kit comprising one or more 

15 containers filled with one or more of the ingredients of the pharmaceutical compositions of 
the invention. Optionally associated with such container(s) can be a notice in the form 
prescribed by a governmental agency regulating the manufacture, use or sale of 
pharmaceuticals or biological products, which notice reflects approval by the agency of 
manufacture, use or sale for human administration. 

20 

Diagnosis and Imaging 

Labeled antibodies, and derivatives and analogs thereof, which specifically bind to a 
polypeptide of interest can be used for diagnostic purposes to detect, diagnose, or monitor 
diseases, disorders, and/or conditions associated with the aberrant expression and/or activity 

25 of a polypeptide of the invention. The invention provides for the detection of aberrant 
expression of a polypeptide of interest, comprising (a) assaying the expression of the 
polypeptide of interest in cells or body fluid of an individual using one or more antibodies 
specific to the polypeptide interest and (b) comparing the level of gene expression with a 
standard gene expression level, whereby an increase or decrease in the assayed polypeptide 

30 gene expression level compared to the standard expression level is indicative of aberrant 
expression. 
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The invention provides a diagnostic assay for diagnosing a disorder, comprising (a) 
assaying the expression of the polypeptide of interest in cells or body fluid of an individual 
using one or more antibodies specific to the polypeptide interest and (b) comparing the level 
of gene expression with a standard gene expression level, whereby an increase or decrease in 
5 the assayed polypeptide gene expression level compared to the standard expression level is 
indicative of a particular disorder. With respect to cancer, the presence of a relatively high 
amount of transcript in biopsied tissue from an individual may indicate a predisposition for 
the development of the disease, or may provide a means for detecting the disease prior to the 
appearance of actual clinical symptoms. A more definitive diagnosis of this type may allow 

10 health professionals to employ preventative measures or aggressive treatment earlier thereby 
preventing the development or further progression of the cancer. 

Antibodies of the invention can be used to assay protein levels in a biological sample 
using classical immunohistological methods known to those of skill in the art (e.g., see 
Jalkanen, et aL, J. Cell. Biol. 101:976-985 (1985); Jalkanen, et al. 3 J. Cell . Biol. 105:3087- 

15 3096 (1987)). Other antibody-based methods useful for detecting protein gene expression 
include immunoassays, such as the enzyme linked immunosorbent assay (ELISA) and the 
radioimmunoassay (RIA). Suitable antibody assay labels are known in the art and include 
enzyme labels, such as, glucose oxidase; radioisotopes, such as iodine (1251, 1211), carbon 
(14C) ? sulfur (35S), tritium (3H), indium (1 12In), and technetium (99Tc); luminescent labels, 

20 such as luminol; and fluorescent labels, such as fluorescein and rhodamine, and biotin. 

One aspect of the invention is the detection and diagnosis of a disease or disorder 
associated with aberrant expression of a polypeptide of interest in an animal, preferably a 
mammal and most preferably a human. In one embodiment, diagnosis comprises: a) 
administering (for example, parenterally, subcutaneously, or intraperitoneal^) to a subject an 

25 effective amount of a labeled molecule which specifically binds to the polypeptide of 
interest; b) waiting for a time interval following the administering for permitting the labeled 
molecule to preferentially concentrate at sites in the subject where the polypeptide is 
expressed (and for unbound labeled molecule to be cleared to background level); c) 
determining background level; and d) detecting the labeled molecule in the subject, such that 

30 detection of labeled molecule above the background level indicates that the subject has a 
particular disease or disorder associated with aberrant expression of the polypeptide of 
interest. Background level can be determined by various methods including, comparing the 
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amount of labeled molecule detected to a standard value previously determined for a 
particular system. 

It will be understood in the art that the size of the subject and the imaging system used 
will determine the quantity of imaging moiety needed to produce diagnostic images. In the 

5 case of a radioisotope moiety, for a human subject, the quantity of radioactivity injected will 
normally range from about 5 to 20 millicuries of 99mTc. The labeled antibody or antibody 
fragment will then preferentially accumulate at the location of cells which contain the 
specific protein. In vivo tumor imaging is described in S.W. Burchiel et al., 
"Immunopharmacokinetics of Radiolabeled Antibodies and Their Fragments. " (Chapter 13 

10 in Tumor Imaging: The Radiochemical Detection of Cancer, S.W, Burchiel and B. A. 
Rhodes. eds. ? Masson Publishing Inc. (1982). 

Depending on several variables, including the type of label used and the mode of 
administration, the time interval following the administration for permitting the labeled 
molecule to preferentially concentrate at sites in the subject and for unbound labeled 

15 molecule to be cleared to background level is 6 to 48 hours or 6 to 24 hours or 6 to 12 hours. 
In another embodiment the time interval following administration is 5 to 20 days or 5 to 10 
days. 

In an embodiment, monitoring of the disease or disorder is carried out by repeating 
the method for diagnosing the disease or disease, for example, one month 'after initial 

20 diagnosis, six months after initial diagnosis, one year after initial diagnosis, etc. 

Presence of the labeled molecule can be detected in the patient using methods known 
in the art for in vivo scanning. These methods depend upon the type of label used. Skilled 
artisans will be able to determine the appropriate method for detecting a particular label. 
Methods and devices that may be used in the diagnostic methods of the invention include, but 

25 are not limited to, computed tomography (CT), whole body scan such as position emission 
tomography (PET), magnetic resonance imaging (MR1), and sonography. 

In a specific embodiment, the molecule is labeled with a radioisotope and is detected 
in the patient using a radiation responsive surgical instrument (Thurston et al., U.S. Patent 
No. 5,441,050). In another embodiment, the molecule is labeled with a fluorescent 

30 compound and is detected in the patient using a fluorescence responsive scanning instrument. 
In another embodiment, the molecule is labeled with a positron emitting metal and is detected 
in the patent using positron emission-tomography. In yet another embodiment, the molecule 
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is labeled with a paramagnetic label and is detected in a patient using magnetic resonance 
imaging (MRI). 

Kits 

5 The present invention provides kits that can be used in the above methods. In one 

embodiment, a kit comprises an antibody of the invention, preferably a purified antibody, in 
one or more containers. In a specific embodiment, the kits of the present invention contain a 
substantially isolated polypeptide comprising an epitope which is specifically 
immunoreactive with an antibody included in the kit. Preferably, the kits of the present 

10 invention further comprise a control antibody which does not react with the polypeptide of 
interest. In another specific embodiment, the kits of the present invention contain a means 
for detecting the binding of an antibody to a polypeptide of interest (e.g., the antibody may be 
conjugated to a detectable substrate such as a fluorescent compound, an enzymatic substrate, 
a radioactive compound or a luminescent compound, or a second antibody which recognizes 

15 the first antibody may be conjugated to a detectable substrate). 

In another specific embodiment of the present invention, the kit is a diagnostic kit for 
use in screening serum containing antibodies specific against proliferative and/or cancerous 
polynucleotides and polypeptides. Such a kit may include a control antibody that does not 
react with the polypeptide of interest. Such a kit may include a substantially isolated 

20 polypeptide antigen comprising an epitope which is specifically immunoreactive with at least 
one anti-polypeptide antigen antibody. Further, such a kit includes means for detecting the 
binding of said antibody to the antigen (e.g., the antibody may be conjugated to a fluorescent 
compound such as fluorescein or rhodamine which can be detected by flow cytometry). In 
specific embodiments, the kit may include a recombinantly produced or chemically 

25 synthesized polypeptide antigen. The polypeptide antigen of the kit may also be attached to a 
solid support. 

In a more specific embodiment the detecting means of the above-described kit 
includes a solid support to which said polypeptide antigen is attached. Such a kit may also 
include a non-attached reporter-labeled anti-human antibody. In this embodiment, binding of 
30 the antibody to the polypeptide antigen can be detected by binding of the said reporter- 
labeled antibody. 
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In an additional embodiment, the invention includes a diagnostic kit for use in 
screening serum containing antigens of the polypeptide of the invention. The diagnostic kit 
includes a substantially isolated antibody specifically immunoreactive with polypeptide or 
polynucleotide antigens, and means for detecting the binding of the polynucleotide or 
5 polypeptide antigen to the antibody. In one embodiment, the antibody is attached to a solid 
support. In a specific embodiment, the antibody may be a monoclonal antibody. The 
detecting means of the kit may include a second, labeled monoclonal antibody. 
Alternatively, or in addition, the detecting means may include a labeled, competing antigen. 

In one diagnostic configuration, test serum is reacted with a solid phase reagent 
10 having a surface-bound antigen obtained by the methods of the present invention. After 
binding with specific antigen antibody to the reagent and removing unbound serum 
components by washing, the reagent is reacted with reporter-labeled anti-human antibody to 
bind reporter to the reagent in proportion to the amount of bound anti-antigen antibody on the 
solid support. The reagent is again washed to remove unbound labeled antibody, and the 
15 amount of reporter associated with the reagent is determined. Typically, the reporter is an 
enzyme which is detected by incubating the solid phase in the presence of a suitable 
fluorometric, luminescent or colorimetric substrate (Sigma, St. Louis, MO). 

The solid surface reagent in the above assay is prepared by known techniques for 
attaching protein material to solid support material, such as polymeric beads, dip sticks, 96- 
20 well plate or filter material. These attachment methods generally include non-specific 
adsorption of the protein to the support or covalent attachment of the protein, typically 
through a free amine group, to a chemically reactive group on the solid support, such as an 
activated carboxyl, hydroxyl, or aldehyde group. Alternatively, streptavidin coated plates can 
be used in conjunction with biotinylated antigen(s). 
25 Thus, the invention provides an assay system or kit for carrying out this diagnostic 

method. The kit generally includes a support with surface- bound recombinant antigens, and a 
reporter-labeled anti-human antibody for detecting surface-bound anti-antigen antibody. 

Uses of the Polynucleotides 

30 Each of the polynucleotides identified herein can be used in numerous ways as 

reagents. The following description should be considered exemplary and utilizes known 
techniques. 
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The colon cancer antigen polynucleotides of the present invention are useful for 
chromosome identification. There exists an ongoing need to identify new chromosome 
markers, since few chromosome marking reagents, based on actual sequence data (repeat 
polymorphisms), are presently available. Each sequence is specifically targeted to and can 
5 hybridize with a particular location on an individual human chromosome, thus each 
polynucleotide of the present invention can routinely be used as a chromosome marker using 
techniques known in the art. 

Briefly, sequences can be mapped to chromosomes by preparing PCR primers 
(preferably at least 15 bp (e.g., 15-25 bp) from the sequences shown in SEQ ID NO:X, or the 

10 complement thereto. Primers can optionally be selected using computer analysis so that 
primers do not span more than one predicted exon in the genomic DNA. These primers are 
then used for PCR screening of somatic cell hybrids containing individual human 
chromosomes. Only those hybrids containing the human gene corresponding to SEQ ID 
NO:X will yield an amplified fragment. 

15 Similarly, somatic hybrids provide a rapid method of PCR mapping the 

polynucleotides to particular chromosomes. Three or more clones can be assigned per day 
using a single thermal cycler. Moreover, sublocalization of the polynucleotides can be 
achieved with panels of specific chromosome fragments. Other gene mapping strategies that 
can be used include in situ hybridization, prescreening with labeled flow-sorted 

20 chromosomes, preselection by hybridization to construct chromosome specific-cDNA 
libraries, and computer mapping techniques (See, e.g., Shuler, Trends Biotechnol 16:456-459 
(1998) which is hereby incorporated by reference in its entirety). 

Precise chromosomal location of the polynucleotides can also be achieved using 
fluorescence in situ hybridization (FISH) of a metaphase chromosomal spread. This 

25 technique uses polynucleotides as short as 500 or 600 bases; however, polynucleotides 2,000- 
4,000 bp are preferred. For a review of this technique, see Verma et al., "Human 
Chromosomes: a Manual of Basic Techniques/' Pergamon Press, New York (1988). 

For chromosome mapping, the polynucleotides can be used individually (to mark a 
single chromosome or a single site on that chromosome) or in panels (for marking multiple 

30 sites and/or multiple chromosomes). 
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Thus, the present invention also provides a method for chromosomal localization 
which involves (a) preparing PCR primers from the polynucleotide sequences in Table 3 and 
SEQ ID NO:X and (b) screening somatic cell hybrids containing individual chromosomes. 

The polynucleotides of the present invention would likewise be useful for radiation 
5 hybrid mapping, HAPPY mapping, and long range restriction mapping. For a review of these 
techniques and others known in the art, see. e.g. Dear, "Genome Mapping: A Practical 
Approach," IRL Press at Oxford University Press, London (1997); Aydin. J. Mol. Med. 
77:691-694 (1999); Hacia et al., Mol. Psychiatry 3:483-492 (1998); Herrick et al., 
Chromosome Res. 7:409-423 (1999); Hamilton et al., Methods Cell Biol. 62:265-280 (2000); 
10 and/or Ott, J. Hered. 90:68-70 (1999) each of which is hereby incorporated by reference in its 
entirety. 

Once a polynucleotide has been mapped to a precise chromosomal location, the 
physical position of the polynucleotide can be used in linkage analysis. Linkage analysis 
establishes coinheritance between a chromosomal location and presentation of a particular 

15 disease. (Disease mapping data are found, for example, in V. McKusick, Mendelian 
Inheritance in Man (available on line through Johns Hopkins University Welch Medical 
Library).) Assuming 1 megabase mapping resolution and one gene per 20 kb, a cDNA 
precisely localized to a chromosomal region associated with the disease could be one of 50- 
500 potential causative genes. 

20 Thus, once coinheritance is established, differences in a polynucleotide of the 

invention and the corresponding gene between affected and unaffected individuals can be 
examined. First, visible structural alterations in the chromosomes, such as deletions or 
translocations, are examined in chromosome spreads or by PCR. If no structural alterations 
exist, the presence of point mutations are ascertained. Mutations observed in some or all 

25 affected individuals, but not in normal individuals, indicates that the mutation may cause the 
disease. However, complete sequencing of the polypeptide and the corresponding gene from 
several normal individuals is required to distinguish the mutation from a polymorphism. If a 
new polymorphism is identified, this polymorphic polypeptide can be used for further linkage 
analysis. 

30 Furthermore, increased or decreased expression of the gene in affected individuals as 

compared to unaffected individuals can be assessed using the polynucleotides of the 
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invention. Any of these alterations (altered expression, chromosomal rearrangement, or 
mutation ) can be used as a diagnostic or prognostic marker. 

Thus, the invention provides a method of detecting increased or decreased expression 
levels of the colon cancer polynucleotides in affected individuals as compared to unaffected 
5 individuals using polynucleotides of the present invention and techniques known in the art, 
including but not limited to the method described in Example 1 1. Any of these alterations 
(altered expression, chromosomal rearrangement, or mutation) can be used as a diagnostic or 
prognostic marker. 

Thus, the invention also provides a diagnostic method useful during diagnosis of a 
10 colon related disorder, including colon cancer, involving measuring the expression level of 
colon cancer polynucleotides in colon tissue or other cells or body fluid from an individual 
and comparing the measured gene expression level with a standard colon cancer 
polynucleotide expression level, whereby an increase or decrease in the gene expression level 
compared to the standard is indicative of a colon related disorder. 

15 In still another embodiment, the invention includes a kit for analyzing samples for the 

presence of proliferative and/or cancerous polynucleotides derived from a test subject. In a 
general embodiment, the kit includes at least one polynucleotide probe containing a 
nucleotide sequence that will specifically hybridize with a polynucleotide of the invention 
and a suitable container. In a specific embodiment, the kit includes two polynucleotide probes 

20 defining an internal region of the polynucleotide of the invention, where each probe has one 
strand containing a 31'mer-end internal to the region. In a further embodiment, the probes 
may be useful as primers for polymerase chain reaction amplification. 

Where a diagnosis of a colon related disorder, including, for example, diagnosis of a 
tumor, has already been made according to conventional methods, the present invention is 

25 useful as a prognostic indicator, whereby patients exhibiting enhanced or depressed colon 
cancer polynucleotide expression will experience a worse clinical outcome relative to patients 
expressing the gene at a level nearer the standard level. 

By "measuring the expression level of colon cancer polynucleotides" is intended 
qualitatively or quantitatively measuring or estimating the level of the colon cancer 

30 polypeptide or the level of the mRNA encoding the colon cancer polypeptide in a first 
biological sample either directly (e.g., by determining or estimating absolute protein level or 
mRNA level) or relatively (e.g., by comparing to the colon cancer polypeptide level or 
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mRNA level in a second biological sample). Preferably, the colon cancer polypeptide level 
or mRNA level in the first biological sample is measured or estimated and compared to a 
standard colon cancer polypeptide level or mRNA level, the standard being taken from a 
second biological sample obtained from an individual not having the colon related disorder or 
5 being determined by averaging levels from a population of individuals not having a colon 
related disorder. As will be appreciated in the art, once a standard colon cancer polypeptide 
level or mRNA level is known, it can be used repeatedly as a standard for comparison. 

By "biological sample" is intended any biological sample obtained from an individual, 
body fluid, cell line, tissue culture, or other source which contains colon cancer polypeptide 

10 or the corresponding mRNA. As indicated, biological samples include body fluids (such as 
lymph, sera, plasma, urine, bile, synovial fluid and spinal fluid) which contain the colon 
cancer polypeptide, colon tissue, and other tissue sources found to express the colon cancer 
polypeptide. Methods for obtaining tissue biopsies and body fluids from mammals are well 
known in the art. Where the biological sample is to include mRNA, a tissue biopsy is the 

1 5 preferred source. 

The method(s) provided above may preferrably be applied in a diagnostic method 
and/or kits in which polynucleotides and/or polypeptides of the invention are attached to a 
solid support. In one exemplary method, the support may be a "gene chip" or a vi biological 
chip" as described in US Patents 5,837,832, 5,874,219, and 5,856,174. Further, such a gene 

20 chip with colon cancer polynucleotides attached may be used to identify polymorphisms 
between the colon cancer polynucleotide sequences, with polynucleotides isolated from a test 
subject. The knowledge of such polymorphisms (i.e. their location, as well as, their 
existence) would be beneficial in identifying disease loci for many disorders, such as for 
example, in neural disorders, immune system disorders, muscular disorders, reproductive 

25 disorders, gastrointestinal disorders, pulmonary disorders, cardiovascular disorders, renal 
disorders, proliferative disorders, and/or cancerous diseases and conditions, though most 
preferably in colon related proliferative, and/or cancerous diseases and conditions. Such a 
method is described in US Patents 5,858,659 and 5,856,104. The US Patents referenced 
supra are hereby incorporated by reference in their entirety herein. 

30 The present invention encompasses colon cancer polynucleotides that are chemically 

synthesized, or reproduced as peptide nucleic acids (PNA), or according to other methods 
known in the art. The use of PNAs would serve as the preferred form if the polynucleotides 
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of the invention are incorporated onto a solid support, or gene chip. For the purposes of the 
present invention, a peptide nucleic acid (PNA) is a polyamide type of DNA analog and the 
monomeric units for adenine, guanine, thymine and cytosine are available commercially 
(Perceptive Biosystems). Certain components of DNA, such as phosphorus, phosphorus 

5 oxides, or deoxyribose derivatives, are not present in PNAs. As disclosed by P. E. Nielsen, 
M. Egholm, R. H. Berg and O. Buchardt, Science 254, 1497 (1991); and ML Egholm. O. 
Buchardt, L.Christensen, C. Behrens, S. M. Freier, D. A. Driver. R. H. Berg, S. K. Kim, B. 
Norden, and P. E. Nielsen, Nature 365, 666 (1993), PNAs bind specifically and tightly to 
complementary DNA strands and are not degraded by nucleases. In fact, PNA binds more 

10 strongly to DNA than DNA itself does. This is probably because there is no electrostatic 
repulsion between the two strands, and also the polyamide backbone is more flexible. 
Because of this. PNA/DNA duplexes bind under a wider range of stringency conditions than 
DNA/DNA duplexes, making it easier to perform multiplex hybridization. Smaller probes 
can be used than with DNA due to the strong binding. In addition, it is more likely that single 

15 base mismatches can be determined with PNA/DNA hybridization because a single mismatch 
in a PNA/DNA 15-mer lowers the melting point (T.sub.m) by 8°-20° C, vs. 4°-16° C for the 
DNA/DNA 15-mer duplex. Also, the absence of charge groups in PNA means that 
hybridization can be done at low ionic strengths and reduce possible interference by salt 
during the analysis. 

20 The present invention have uses which include, but are not limited to, detecting 

cancer in mammals. In particular the invention is useful during diagnosis of pathological cell 
proliferative neoplasias which include, but are not limited to: acute myelogenous leukemias 
including acute monocytic leukemia, acute myeloblasts leukemia, acute promyelocytic 
leukemia, acute myelomonocytic leukemia, acute erythroleukemia, acute megakaryocyte 

25 leukemia, and acute undifferentiated leukemia, etc.; and chronic myelogenous leukemias 
including chronic myelomonocytic leukemia, chronic granulocytic leukemia, etc. Preferred 
mammals include monkeys, apes, cats, dogs, cows, pigs, horses, rabbits and humans. 
Particularly preferred are humans. 

Pathological cell proliferative disorders are often associated with inappropriate 

30 activation of proto-oncogenes. (Gelmanm E. P. et al., "The Etiology of Acute Leukemia: 
Molecular Genetics and Viral Oncology," in Neoplastic Diseases of the Blood, Vol 1., 
Wiernik, P. H. et al. eds., 161-182 (1985)). Neoplasias are now believed to result from the 
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qualitative alteration of a normal cellular gene product, or from the quantitative modification 
of gene expression by insertion into the chromosome of a viral sequence, by chromosomal 
translocation of a gene to a more actively transcribed region, or by some other mechanism. 
(Gelmann et al.. supra) It is likely that mutated or altered expression of specific genes is 
5 involved in the pathogenesis of some leukemias. among other tissues and cell types. 
(Gelmann et al., supra) Indeed, the human counterparts of the oncogenes involved in some 
animal neoplasias have been amplified or translocated in some cases of human leukemia and 
carcinoma. ( Gelmann et al., supra) 

For example, c-myc expression is highly amplified in the non-lymphocytic leukemia 

10 cell line HL-60. When HL-60 cells are chemically induced to stop proliferation, the level of 
c-myc is found to be downregulated. (International Publication Number WO 91/15580). 
However, it has been shown that exposure of HL-60 cells to a DNA construct that is 
complementary to the 5* end of c-myc or c-myb blocks translation of the corresponding 
mRNAs which downregulates expression of the c-myc or c-myb proteins and causes arrest of 

15 cell proliferation and differentiation of the treated cells. (International Publication Number 
WO 91/15580; Wickstrom et al., Proc. Natl. Acad. Sci. 85:1028 (1988); Anfossi et al., Proc. 
Natl. Acad. Sci. 86:3379 (1989)). However, the skilled artisan would appreciate the present 
invention's usefulness is not limited to treatment of proliferative disorders of hematopoietic 
cells and tissues, in light of the numerous cells and cell types of varying origins which are 

20 known to exhibit proliferative phenotypes. 

In addition to the foregoing, a colon cancer antigen polynucleotide can be used to 
control gene expression through triple helix formation or through antisense DNA or RNA. 
Antisense techniques are discussed, for example, in Okano, J. Neurochem. 56: 560 (1991); 
"Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, Boca Raton, 

25 FL (1988). Triple helix formation is discussed in, for instance Lee et al., Nucleic Acids 
Research 6: 3073 (1979); Cooney et al., Science 241 : 456 (1988); and Dervan et al., Science 
251: 1360 (1991). Both methods rely on binding of the polynucleotide to a complementary 
DNA or RNA. For these techniques, preferred polynucleotides are usually oligonucleotides 
20 to 40 bases in length and complementary to either the region of the gene involved in 

30 transcription (triple helix - see Lee et al., Nucl. Acids Res. 6:3073 (1979); Cooney et al.. 
Science 24 1 :456 ( 1 988); and Dervan et al., Science 25 1 : 1 360 ( 1 99 1 )) or to the mRN A itself 
(antisense - Okano, J. Neurochem. 56:560 (1991); Oligodeoxy-nucleotides as Antisense 
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Inhibitors of Gene Expression, CRC Press, Boca Raton. FL (1988).) Triple helix formation 
optimally results in a shut-off of RNA transcription from DNA, while antisense RNA 
hybridization blocks translation of an mRNA molecule into polypeptide. The oligonucleotide 
described above can also be delivered to cells such that the antisense RNA or DNA may be 
5 expressed in vivo to inhibit production of polypeptide of the present invention antigens. Both 
techniques are effective in model systems, and the information disclosed herein can be used 
to design antisense or triple helix polynucleotides in an effort to treat disease, and in 
particular, for the treatment of proliferative diseases and/or conditions. 

Polynucleotides of the present invention are also useful in gene therapy. One goal of 
10 gene therapy is to insert a normal gene into an organism having a defective gene, in an effort 
to correct the genetic defect. The polynucleotides disclosed in the present invention offer a 
means of targeting such genetic defects in a highly accurate manner. Another goal is to insert 
a new gene that was not present in the host genome, thereby producing a new trait in the host 
cell. 

15 The polynucleotides are also useful for identifying individuals from minute biological 

samples. The United States military, for example, is considering the use of restriction 
fragment length polymorphism (RFLP) for identification of its personnel. In this technique, 
an individual's genomic DNA is digested with one or more restriction enzymes, and probed 
on a Southern blot to yield unique bands for identifying personnel. This method does not 

20 suffer from the current limitations of "Dog Tags" which can be lost, switched, or stolen, 
making positive identification difficult. The polynucleotides of the present invention can be 
used as additional DNA markers for RFLP. 

The polynucleotides of the present invention can also be used as an alternative to 
RFLP, by determining the actual base-by-base DNA sequence of selected portions of an 

25 individual's genome. These sequences can be used to prepare PCR primers for amplifying 
and isolating such selected DNA, which can then be sequenced. Using this technique, 
individuals can be identified because each individual will have a unique set of DNA 
sequences. Once an unique ID database is established for an individual, positive 
identification of that individual, living or dead, can be made from extremely small tissue 

30 samples. 

Forensic biology also benefits from using DNA-based identification techniques as 
disclosed herein. DNA sequences taken from very small biological samples such as tissues, 
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e.g., hair or skin, or body fluids, e.g., blood, saliva, semen, synovial fluid, amniotic fluid, 
breast milk, lymph, pulmonary sputum or surfactant, urine, fecal matter, etc., can be 
amplified using PGR. In one prior art technique, gene sequences amplified from 
polymorphic loci, such as DQa class II HLA gene, are used in forensic biology to identify 
individuals. (Erlich, H., PCR Technology, Freeman and Co. (1992).) Once these specific 
polymorphic loci are amplified, they are digested with one or more restriction enzymes, 
yielding an identifying set of bands on a Southern blot probed with DNA corresponding to 
the DQa class II HLA gene. Similarly, polynucleotides of the present invention can be used 
as polymorphic markers for forensic purposes. 

There is also a need for reagents capable of identifying the source of a particular 
tissue. Such need arises, for example, in forensics when presented with tissue of unknown 
origin. Appropriate reagents can comprise, for example, DNA probes or primers specific to 
colon or colon cancer polynucleotides prepared from the sequences of the present invention. 
Panels of such reagents can identify tissue by species and/or by organ type. In a similar 
fashion, these reagents can be used to screen tissue cultures for contamination. 

The polynucleotides of the present invention are also useful as hybridization probes 
for differential identification of the tissue(s) or cell type(s) present in a biological sample. 
Similarly, polypeptides and antibodies directed to polypeptides of the present invention are 
useful to provide immunological probes for differential identification of the tissue(s) (e.g., 
immunohistochemistry assays) or cell type(s) (e.g., immunocytochemistry assays). In 
addition, for a number of disorders of the above tissues or cells, significantly higher or lower 
levels of gene expression of the polynucleotides/polypeptides of the present invention may be 
detected in certain tissues (e.g., tissues expressing polypeptides and/or polynucleotides of the 
present invention, colon and colon cancer tissues and/or cancerous and/or wounded tissues) 
or bodily fluids (e.g., serum, plasma, urine, synovial fluid or spinal fluid) taken from an 
individual having such a disorder, relative to a "standard" gene expression level, i.e., the 
expression level in healthy tissue from an individual not having the disorder. 

Thus, the invention provides a diagnostic method of a disorder, which involves: (a) 
assaying gene expression level in cells or body fluid of an individual; (b) comparing the gene 
expression level with a standard gene expression level, whereby an increase or decrease in 
the assayed gene expression level compared to the standard expression level is indicative of a 
disorder. 
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In the very least, the polynucleotides of the present invention can be used as 
molecular weight markers on Southern gels, as diagnostic probes for the presence of a 
specific rnRNA in a particular cell type, as a probe to "subtract-out" known sequences in the 
process of discovering novel polynucleotides, for selecting and making oligomers for 
attachment to a "gene chip" or other support, to raise anti-DNA antibodies using DNA 
immunization techniques, and as an antigen to elicit an immune response. 

Uses of the Polypeptides 

Each of the polypeptides identified herein can be used in numerous ways. The 
following description should be considered exemplary and utilizes known techniques. 

Polypeptides and antibodies directed to polypeptides of the present invention are 
useful to provide immunological probes for differential identification of the tissue(s) (e.g., 
immunohistochemistry assays such as, for example, ABC immunoperoxidase (Hsu et al., J. 
Histochem. Cytochem. 29:577-580 (1981)) or cell type(s) (e.g., immunocytochemistry 
assays). 

Antibodies can be used to assay levels of polypeptides encoded by polynucleotides of 
the invention in a biological sample using classical immunohistological methods known to 
those of skill in the art (e.g., see Jalkanen, et al., J. Cell. Biol. 101:976-985 (1985); Jalkanen, 
et al., J. Cell. Biol. 105:3087-3096 (1987)). Other antibody-based methods useful for 
detecting protein gene expression include immunoassays, such as the enzyme linked 
immunosorbent assay (EL1SA) and the radioimmunoassay (RIA). Suitable antibody assay 
labels are known in the art and include enzyme labels, such as, glucose oxidase; 
radioisotopes, such as iodine ( ,3, I, l25 I, ,23 I, 12, I), carbon ( 14 C), sulfur ( 35 S), tritium ( 3 H), 
indium ( ,15m ln, 1,3m In, l,2 In, ,n In), and technetium ( 99 Tc, 99m Tc), thallium ( 201 Ti), gallium 
( 68 Ga, 67 Ga), palladium ( l03 Pd), molybdenum ( 99 Mo), xenon ( 133 Xe), fluorine ( 18 F), I53 Sm, 
177 Lu, ,59 Gd, 149 Pm, 140 La, l75 Yb, 166 Ho, 90 Y, 47 Sc, ,86 Re, ,88 Re, ,42 Pr, I05 Rh, 97 Ru; 
luminescent labels, such as luminol; and fluorescent labels, such as fluorescein and 
rhodamine, and biotin. 

In addition to assaying levels of polypeptide of the present invention in a biological 
sample, proteins can also be detected in vivo by imaging. Antibody labels or markers for in 
vivo imaging of protein include those detectable by X-radiography, NMR or ESR. For X- 
radiography, suitable labels include radioisotopes such as barium or cesium, which emit 
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detectable radiation but are not overtly harmful to the subject. Suitable markers for NMR and 
ESR include those with a detectable characteristic spin, such as deuterium, which may be 
incorporated into the antibody by labeling of nutrients for the relevant hybridoma. 

A protein-specific antibody or antibody fragment which has been labeled with an 
appropriate detectable imaging moiety, such as a radioisotope (for example, 131 L ,,2 In, 99m Tc, 
( ,3J I, ,25 I, ,23 I. 121 I), carbon ( ,4 C), sulfur ( 35 S), tritium ( 3 H), indium ( u5m In, ,,3m In, 1,2 In, 111 In), 
and technetium ( g9 Tc, 99m Tc), thallium ( 20! Ti), gallium ( 68 Ga, 67 Ga), palladium ( ,()3 Pd), 
molybdenum ( 99 Mo), xenon ( ,33 Xe), fluorine ( iS F, ,53 Sm, ,77 Lu, ,59 Gd, l49 Pm, l40 La, 175 Yb, 
,66 Ho, 9,, Y. 47 Sc, ,86 Re, ,88 Re, ,42 Pr, 105 Rh, 97 Ru), a radio-opaque substance, or a material 
detectable by nuclear magnetic resonance, is introduced (for example, parenterally, 
subcutaneously or intraperitoneally) into the mammal to be examined for immune system 
disorder. It will be understood in the art that the size of the subject and the imaging system 
used will determine the quantity of imaging moiety needed to produce diagnostic images. In 
the case of a radioisotope moiety, for a human subject, the quantity of radioactivity injected 
will normally range from about 5 to 20 millicuries of 99m Tc. The labeled antibody or 
antibody fragment will then preferentially accumulate at the location of cells which express 
the polypeptide encoded by a polynucleotide of the invention. In vivo tumor imaging is 
described in S.W. Burchiel et al., "Immunopharmacokinetics of Radiolabeled Antibodies and 
Their Fragments" (Chapter 13 in Tumor Imaging: The Radiochemical Detection of Cancer, 
S.W. Burchiel and B. A. Rhodes, eds., Masson Publishing Inc. (1982)). 

In one embodiment, the invention provides a method for the specific delivery of 
compositions of the invention to cells by administering polypeptides of the invention (e.g., 
polypeptides encoded by polynucleotides of the invention and/or antibodies) that are 
associated with heterologous polypeptides or nucleic acids. In one example, the invention 
provides a method for delivering a therapeutic protein into the targeted cell. In another 
example, the invention provides a method for delivering a single stranded nucleic acid (e.g., 
antisense or ribozymes) or double stranded nucleic acid (e.g., DNA that can integrate into the 
cell's genome or replicate episomally and that can be transcribed) into the targeted cell. 

In another embodiment, the invention provides a method for the specific destruction 
of cells (e.g.. the destruction of tumor cells) by administering polypeptides of the invention in 
association with toxins or cytotoxic prodrugs. 
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By "toxin" is meant one or more compounds that bind and activate endogenous 
cytotoxic effector systems, radioisotopes, holotoxins, modified toxins, catalytic subunits of 
toxins, or any molecules or enzymes not normally present in or on the surface of a cell that 
under defined conditions cause the cell's death. Toxins that may be used according to the 
methods of the invention include, but are not limited to. radioisotopes known in the art, 
compounds such as, for example, antibodies (or complement fixing containing portions 
thereof) that bind an inherent or induced endogenous cytotoxic effector system, thymidine 
kinase, endonuclease, RNAse ? alpha toxin, ricin, abrin, Pseudomonas exotoxin A ? diphtheria 
toxin, saporin, momordin, gelonin, pokeweed antiviral protein, alpha-sarcin and cholera 
toxin. "Toxin" also includes a cytostatic or cytocidal agent, a therapeutic agent or a 
radioactive metal ion, e.g., alpha-emitters such as ? for example, 2l3 Bi, or other radioisotopes 
such as. for example, ,u3 Pd, ,33 Xe, 13, I ? 68 Ge, 57 Co, 65 Zn. 85 Sr, 32 P, 35 S, 90 Y, l53 Sm, 153 Gd, 
169 Yb, 5l Cr, 54 Mn, 75 Se, ,,3 Sn, 90 Yttrium, ,17 Tin, 186 Rhenium, l66 Holmium, and ,88 Rhenium; 
luminescent labels, such as luminol; and fluorescent labels, such as fluorescein and 
rhodamine, and biotin. 

Techniques known in the art may be applied to label polypeptides of the invention 
(including antibodies). Such techniques include, but are not limited to, the use of 
biftinctional conjugating agents (see e.g., U.S. Patent Nos. 5,756,065; 5,714,631; 5,696,239; 
5,652,361; 5,505,931; 5,489,425; 5,435,990; 5,428,139; 5,342,604; 5,274,119; 4,994,560; 
and 5.808,003; the contents of each of which are hereby incorporated by reference in its 
entirety). 

Thus, the invention provides a diagnostic method of a disorder, which involves (a) 
assaying the expression level of a colon cancer polypeptide of the present invention in cells 
or body fluid of an individual, or more preferrably, assaying the expression level of a colon 
cancer polypeptide of the present invention in colon cells or sera of an individual; and (b) 
comparing the assayed polypeptide expression level with a standard polypeptide expression 
level, whereby an increase or decrease in the assayed polypeptide expression level compared 
to the standard expression level is indicative of a disorder. With respect to cancer, the 
presence of a relatively high amount of transcript in biopsied tissue from an individual may 
indicate a predisposition for the development of the disease, or may provide a means for 
detecting the disease prior to the appearance of actual clinical symptoms. A more definitive 
diagnosis of this type may allow health professionals to employ preventative measures or 
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aggressive treatment earlier thereby preventing the development or further progression of the 
- cancer. 

Moreover, colon cancer antigen polypeptides of the present invention can be used to 
treat or prevent diseases or conditions such as, for example, neural disorders, immune system 
5 disorders, muscular disorders, reproductive disorders, gastrointestinal disorders, pulmonary 
disorders, cardiovascular disorders, renal disorders, proliferative disorders, and/or cancerous 
diseases and conditions, preferably proliferative disorders of the colon, and/or cancerous 
disease and conditions. For example, patients can be administered a polypeptide of the 
present invention in an effort to replace absent or decreased levels of the polypeptide (e.g., 

10 insulin), to supplement absent or decreased levels of a different polypeptide (e.g., hemoglobin 
S for hemoglobin B, SOD, catalase, DNA repair proteins), to inhibit the activity of a 
polypeptide (e.g., an oncogene or tumor supressor), to activate the activity of a polypeptide 
(e.g., by binding to a receptor), to reduce the activity of a membrane bound receptor by 
competing with it for free ligand (e.g., soluble TNF receptors used in reducing inflammation), 

15 or to bring about a desired response (e.g., blood vessel growth inhibition, enhancement of the 
immune response to proliferative cells or tissues). 

Similarly, antibodies directed to a polypeptide of the present invention can also be 
used to treat disease (as described supra, and elsewhere herein). For example, administration 
of an antibody directed to a polypeptide of the present invention can bind, and/or neutralize 

20 the polypeptide, and/or reduce overproduction of the polypeptide. Similarly, administration 
of an antibody can activate the polypeptide, such as by binding to a polypeptide bound to a 
membrane (receptor). 

At the very least, the polypeptides of the present invention can be used as molecular 
weight markers on SDS-PAGE gels or on molecular sieve gel filtration columns using 
25 methods well known to those of skill in the art. Polypeptides can also be used to raise 
antibodies, which in turn are used to measure protein expression from a recombinant cell, as a 
way of assessing transformation of the host cell. Moreover, the polypeptides of the present 
invention can be used to test the following biological activities. 
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Gene Therapy Methods 

Another aspect of the present invention is to gene therapy methods for treating or 
preventing disorders, diseases and conditions. The gene therapy methods relate to the 
introduction of nucleic acid (DNA, RNA and antisense DNA or RNA) sequences into an 
5 animal to achieve expression of the polypeptide of the present invention. This method 
requires a polynucleotide which codes for a polypeptide of the present invention operatively 
linked to a promoter and any other genetic elements necessary for the expression of the 
polypeptide by the target tissue. Such gene therapy and delivery techniques are known in the 
art. see, for example, WO90/1 1092, which is herein incorporated by reference. 

10 Thus, for example, cells from a patient may be engineered with a polynucleotide 

(DNA or RNA) comprising a promoter operably linked to a polynucleotide of the present 
invention ex vivo, with the engineered cells then being provided to a patient to be treated 
with the polypeptide of the present invention. Such methods are well-known in the art. For 
example, see Belldegrun, A., et aL, J. Natl. Cancer Inst. 85: 207-216 (1993); Ferrantini, M. et 

15 aL, Cancer Research 53: 1 107-1 1 12 (1993); Ferrantini, M. et aL, J. Immunology 153: 4604- 
4615 (1994); Kaido, T., et aL, Int. J. Cancer 60: 221-229 (1995); Ogura, H., et aL, Cancer 
Research 50: 5 102-5 106 (1990); Santodonato, L., et aL, Human Gene Therapy 7:1-10 (1996); 
Santodonato, L., et aL, Gene Therapy 4:1246-1255 (1997); and Zhang, J.-F. et aL, Cancer 
Gene Therapy 3: 31-38 (1996)), which are herein incorporated by reference. In one 

20 embodiment, the cells which are engineered are arterial cells. The arterial cells may be 
reintroduced into the patient through direct injection to the artery, the tissues surrounding the 
artery, or through catheter injection. 

As discussed in more detail below, the polynucleotide constructs can be delivered by 
any method that delivers injectable materials to the cells of an animal, such as, injection into 

25 the interstitial space of tissues (heart, muscle, skin, lung, liver, and the like). The 
polynucleotide constructs may be delivered in a pharmaceutical^ acceptable liquid or 
aqueous carrier. 

In one embodiment, the polynucleotide of the present invention is delivered as a 
naked polynucleotide. The term "naked" polynucleotide, DNA or RNA refers to sequences 
30 that are free from any delivery vehicle that acts to assist, promote or facilitate entry into the 
cell, including viral sequences, viral particles, liposome formulations, lipofectin or 
precipitating agents and the like. However, the polynucleotide of the present invention can 
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also be delivered in liposome formulations and lipofectin formulations and the like can be 
prepared by methods well known to those skilled in the art. Such methods are described, for 
example, in U.S. Patent Nos. 5,593.972. 5,589.466. and 5,580,859, which are herein 
incorporated by reference. 

The polynucleotide vector constructs used in the gene therapy method are preferably 
constructs that will not integrate into the host genome nor will they contain sequences that 
allow for replication. Appropriate vectors include pWLNEO, pSV2CAT, pOG44, pXTI and 
pSG available from Stratagene; pSVK3, pBPV, pMSG and pSVL available from Pharmacia; 
and pEFl/V5, pcDNA3.1, and pRc/CMV2 available from Invitrogen. Other suitable vectors 
will be readily apparent to the skilled artisan. 

Any strong promoter known to those skilled in the art can be used for driving the 
expression of the polynucleotide sequence. Suitable promoters include adenoviral promoters, 
such as the adenoviral major late promoter; or heterologous promoters, such as the 
cytomegalovirus (CMV) promoter; the respiratory syncytial virus (RSV) promoter; inducible 
promoters, such as the MMT promoter, the metallothionein promoter; heat shock promoters; 
the albumin promoter; the ApoAI promoter; human globin promoters; viral thymidine kinase 
promoters, such as the Herpes Simplex thymidine kinase promoter; retroviral LTRs; the b- 
actin promoter; and human growth hormone promoters. The promoter also may be the native 
promoter for the polynucleotide of the present invention. 

Unlike other gene therapy techniques, one major advantage of introducing naked 
nucleic acid sequences into target cells is the transitory nature of the polynucleotide synthesis 
in the cells. Studies have shown that non-replicating DNA sequences can be introduced into 
cells to provide production of the desired polypeptide for periods of up to six months. 

The polynucleotide construct can be delivered to the interstitial space of tissues within 
the an animal, including of muscle, skin, brain, lung, liver, spleen, bone marrow, thymus, 
heart, lymph, blood, bone, cartilage, pancreas, kidney, gall bladder, stomach, intestine, testis, 
ovary, uterus, rectum, nervous system, eye, gland, and connective tissue. Interstitial space of 
the tissues comprises the intercellular, fluid, mucopolysaccharide matrix among the reticular 
fibers of organ tissues, elastic fibers in the walls of vessels or chambers, collagen fibers of 
fibrous tissues, or that same matrix within connective tissue ensheathing muscle cells or in the 
lacunae of bone. It is similarly the space occupied by the plasma of the circulation and the 
lymph fluid of the lymphatic channels. Delivery to the interstitial space of muscle tissue is 
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preferred for the reasons discussed below. They may be conveniently delivered by injection 
into the tissues comprising these cells. They are preferably delivered to and expressed in 
persistent, non-dividing cells which are differentiated, although delivery and expression may 
be achieved in non-differentiated or less completely differentiated cells, such as, for example, 
5 stem cells of blood or skin fibroblasts. In vivo muscle cells are particularly competent in their 
ability to take up and express polynucleotides. 

For the naked nucleic acid sequence injection, an effective dosage amount of DNA or 
RNA will be in the range of from about 0.05 mg/kg body weight to about 50 mg/kg body 
weight. Preferably the dosage will be from about 0.005 mg/kg to about 20 mg/kg and more 
10 preferably from about 0.05 mg/kg to about 5 mg/kg. Of course, as the artisan of ordinary skill 
will appreciate, this dosage will vary according to the tissue site of injection. The appropriate 
and effective dosage of nucleic acid sequence can readily be determined by those of ordinary 
skill in the art and may depend on the condition being treated and the route of administration. 

The preferred route of administration is by the parenteral route of injection into the 
15 interstitial space of tissues. However, other parenteral routes may also be used, such as, 
inhalation of an aerosol formulation particularly for delivery to lungs or bronchial tissues, 
throat or mucous membranes of the nose. In addition, naked DNA constructs can be 
delivered to arteries during angioplasty by the catheter used in the procedure. 

The naked polynucleotides are delivered by any method known in the art, including, 
20 but not limited to, direct needle injection at the delivery site, intravenous injection, topical 
administration, catheter infusion, and so-called ,! gene guns". These delivery methods are 
known in the art. 

The constructs may also be delivered with delivery vehicles such as viral sequences, 
viral particles, liposome formulations, lipofectin, precipitating agents, etc. Such methods of 

25 delivery are known in the art. 

In certain embodiments, the polynucleotide constructs are complexed in a liposome 
preparation. Liposomal preparations for use in the instant invention include cationic 
(positively charged), anionic (negatively charged) and neutral preparations. However, 
cationic liposomes are particularly preferred because a tight charge complex can be formed 

30 between the cationic liposome and the polyanionic nucleic acid. Cationic liposomes have 
been shown to mediate intracellular delivery of plasmid DNA (Feigner et al., Proc. Natl. 
Acad. Sci. USA (1987) 84:7413-7416, which is herein incorporated by reference); mRNA 
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(Malone et al., Proc. Natl. Acad. Sci. USA (1989) 86:6077-6081. which is herein 
incorporated by reference); and purified transcription factors (Debs et al., J. Biol. Chem. 
(1990) 265:10189-10192, which is herein incorporated by reference), in functional form. 

Cationic liposomes are readily available. For example, 
5 N[l-2.3-dioleyloxy)propyl]-N,N,N-triethylammonium (DOTMA) liposomes are particularly 
useful and are available under the trademark Lipofectin, from G1BCO BRL ; Grand Island, 
N.Y. (See. also. Feigner et al., Proc. Natl Acad. Sci. USA (1987) 84:7413-7416, which is 
herein incorporated by reference). Other commercially available liposomes include 
transfectace (DDAB/DOPE) and DOTAP/DOPE (Boehringer). 

10 Other cationic liposomes can be prepared from readily available materials using 

techniques well known in the art. See, e.g. PCT Publication No. WO 90/11092 (which is 
herein incorporated by reference) for a description of the synthesis of DOTAP (1,2- 
bis(oleoyloxy)-3-(trimethylammonio)propane) liposomes. Preparation of DOTMA liposomes 
is explained in the literature, see, e.g.^P. Feigner et al., Proc. Natl. Acad. Sci. USA 

15 84:7413-7417, which is herein incorporated by reference. Similar methods can be used to 
prepare liposomes from other cationic lipid materials. 

Similarly, anionic and neutral liposomes are readily available, such as from Avanti 
Polar Lipids (Birmingham. Ala.), or can be easily prepared using readily available materials. 
Such materials include phosphatidyl, choline, cholesterol, phosphatidyl ethanolamine, 

20 dioleoylphosphatidyl choline (DOPC), dioleoylphosphatidyl glycerol (DOPG), 
dioleoylphoshatidyl ethanolamine (DOPE), among others. These materials can also be mixed 
with the DOTMA and DOTAP starting materials in appropriate ratios. Methods for making 
liposomes using these materials are well known in the art. 

For example, commercially dioleoylphosphatidyl choline (DOPC), 

25 dioleoylphosphatidyl glycerol (DOPG), and dioleoylphosphatidyl ethanolamine (DOPE) can 
be used in various combinations to make conventional liposomes, with or without the 
addition of cholesterol. Thus, for example, DOPG/DOPC vesicles can be prepared by drying 
50 mg each of DOPG and DOPC under a stream of nitrogen gas into a sonication vial. The 
sample is placed under a vacuum pump overnight and is hydrated the following day with 

30 deionized water. The sample is then sonicated for 2 hours in a capped vial, using a Heat 
Systems model 350 sonicator equipped with an inverted cup (bath type) probe at the 
maximum setting while the bath is circulated at 15EC. Alternatively, negatively charged 
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vesicles can be prepared without sonication to produce multilamellar vesicles or by extrusion 
through nucleopore membranes to produce unilamellar vesicles of discrete size. Other 
methods are known and available to those of skill in the art. 

The liposomes can comprise multilamellar vesicles (MLVs), small unilamellar 
5 vesicles (SUVs). or large unilamellar vesicles (LUVs), with SUVs being preferred. The 
various liposome-nucleic acid complexes are prepared using methods well known in the art. 
See, e.g., Straubinger et aL Methods of Immunology (1983), 101:512-527, which is herein 
incorporated by reference. For example, MLVs containing nucleic acid can be prepared by 
depositing a thin film of phospholipid on the walls of a glass tube and subsequently hydrating 
10 with a solution of the material to be encapsulated. SUVs are prepared by extended sonication 
of MLVs to produce a homogeneous population of unilamellar liposomes. The material to be 
entrapped is added to a suspension of preformed MLVs and then sonicated. When using 
liposomes containing cationic lipids, the dried lipid film is resuspended in an appropriate 
solution such as sterile water or an isotonic buffer solution such as 10 mM Tris/NaCI, 
15 sonicated, and then the preformed liposomes are mixed directly with the DNA. The liposome 
and DNA form a very stable complex due to binding of the positively charged liposomes to 
the cationic DNA. SUVs find use with small nucleic acid fragments. LUVs are prepared by a 
number of methods, well known in the art. Commonly used methods include Ca 2+ -EDTA 
chelation (Papahadjopoulos et aL, Biochim. Biophys. Acta (1975) 394:483; Wilson et al., 
20 Cell (1979) 17:77); ether injection (Deamer, D. and Bangham, A., Biochim. Biophys. Acta 
(1976) 443:629; Ostro et al., Biochern. Biophys. Res. Commun. (1977) 76:836; Fraley et al., 
Proc. Natl. Acad. Sci. USA (1979) 76:3348); detergent dialysis (Enoch, H. and Strittmatter, 
P., Proc. Natl. Acad. Sci. USA (1979) 76:145); and reverse-phase evaporation (REV) (Fraley 
et al., J. Biol. Chem. (1980) 255:10431; Szoka, F. and Papahadjopoulos, D., Proc. Natl. Acad. 
25 Sci. USA (1978) 75:145; Schaefer-Ridder et al., Science (1982) 215:166), which are herein 
incorporated by reference. 

Generally, the ratio of DNA to liposomes will be from about 10:1 to about 1:10. 
Preferably, the ration will be from about 5: 1 to about 1 :5. More preferably, the ration will be 
about 3:1 to about 1:3. Still more preferably, the ratio will be about 1:1. 
30 U.S. Patent No. 5,676,954 (which is herein incorporated by reference) reports on the 

injection of genetic material, complexed with cationic liposomes carriers, into mice. U.S. 
Patent Nos. 4,897,355, 4,946,787, 5,049,386. 5,459,127, 5,589,466, 5,693,622, 5,580,859, 
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5,703.055, and international publication no. WO 94/9469 (which are herein incorporated by 
reference) provide cationic lipids for use in transfecting DNA into cells and mammals. U.S. 
Patent Nos. 5,589,466, 5,693,622, 5,580.859, 5,703,055, and international publication no. 
WO 94/9469 (which are herein incorporated by reference) provide methods for delivering 
DNA-cationic lipid complexes to mammals. 

In certain embodiments, cells are engineered, ex vivo or in vivo, using a retroviral 
particle containing RNA which comprises a sequence encoding a polypeptide of the present 
invention. Retroviruses from which the retroviral plasmid vectors may be derived include, 
but are not limited to, Moloney Murine Leukemia Virus, spleen necrosis virus, Rous sarcoma 
Virus, Harvey Sarcoma Virus, avian leukosis virus, gibbon ape leukemia virus, human 
immunodeficiency virus, Myeloproliferative Sarcoma Virus, and mammary tumor virus. 

The retroviral plasmid vector is employed to transduce packaging cell lines to form 
producer cell lines. Examples of packaging cells which may be transfected include, but are 
not limited to, the PE501, PA317, R-2, R-AM, PA12, T19-14X, VT-19-17-H2, RCRE, 
RCR1P, GP+E-86, GP+envAml2, and DAN cell lines as described in Miller, Human Gene 
Therapy 1:5-14 (1990), which is incorporated herein by reference in its entirety. The vector 
may transduce the packaging cells through any means known in the art. Such means include, 
but are not limited to, electroporation, the use of liposomes, and CaP04 precipitation. In one 
alternative, the retroviral plasmid vector may be encapsulated into a liposome, or coupled to a 
lipid, and then administered to a host. 

The producer cell line generates infectious retroviral vector particles which include 
polynucleotide encoding a polypeptide of the present invention. Such retroviral vector 
particles then may be employed, to transduce eukaryotic cells, either in vitro or in vivo. The 
transduced eukaryotic cells will express a polypeptide of the present invention. 

In certain other embodiments, cells are engineered, ex vivo or in vivo, with 
polynucleotide contained in an adenovirus vector. Adenovirus can be manipulated such that 
it encodes and expresses a polypeptide of the present invention, and at the same time is 
inactivated in terms of its ability to replicate in a normal lytic viral life cycle. Adenovirus 
expression is achieved without integration of the viral DNA into the host cell chromosome, 
thereby alleviating concerns about insertional mutagenesis. Furthermore, adenoviruses have 
been used as live enteric vaccines for many years with an excellent safety profile (Schwartz, 
A. R. et ai. (1974) Am. Rev. Respir. Dis. 109:233-238). Finally, adenovirus mediated gene 
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alpha- 1 -antitrypsin and CFTR to the lungs of cotton rats (Rosenfeld, M. A. et al. (1991) 
Science 252:431-434; Rosenfeld et al., (1992) Cell 68:143-155). Furthermore, extensive 
studies to attempt to establish adenovirus as a causative agent in human cancer were 
5 uniformly negative (Green, M. et al. (1979) Proc. Natl. Acad. Sci. USA 76:6606). 

Suitable adenoviral vectors useful in the present invention are described, for example, 
in Kozarsky and Wilson, Curr. Opin. Genet. Devel. 3:499-503 (1993); Rosenfeld et al., Cell 
68:143-155 (1992); Engelhardt et al.. Human Genet. Ther. 4:759-769 (1993); Yang et al., 
Nature Genet. 7:362-369 (1994); Wilson et al., Nature 365:691-692 (1993); and U.S. Patent 

10 No. 5,652.224. which are herein incorporated by reference. For example, the adenovirus 
vector Ad2 is useful and can be grown in human 293 cells. These cells contain the El region 
of adenovirus and constitutively express Ela and Elb, which complement the defective 
adenoviruses by providing the products of the genes deleted from the vector. In addition to 
Ad2, other varieties of adenovirus (e.g., Ad3, Ad5, and Ad7) are also useful in the present 

15 invention. 

Preferably, the adenoviruses used in the present invention are replication deficient. 
Replication deficient adenoviruses require the aid of a helper virus and/or packaging cell line 
to form infectious particles. The resulting virus is capable of infecting cells and can express a 
polynucleotide of interest which is operably linked to a promoter, but cannot replicate in most 

20 cells. Replication deficient adenoviruses may be deleted in one or more of all or a portion of 
the following genes: Ela, Elb, E3, E4, E2a, or LI through L5. 

In certain other embodiments, the cells are engineered, ex vivo or in vivo, using an 
adeno-associated virus (AAV). AAVs are naturally occurring defective viruses that require 
helper viruses to produce infectious particles (Muzyczka, N., Curr. Topics in Microbiol. 

25 Immunol. 158:97 (1992)). It is also one of the few viruses that may integrate its DNA into 
non-dividing cells. Vectors containing as little as 300 base pairs of AAV can be packaged and 
can integrate, but space for exogenous DNA is limited to about 4.5 kb. Methods for 
producing and using such AAVs are known in the art. See, for example, U.S. Patent Nos. 
5,139,941, 5,173,414, 5,354,678, 5,436,146, 5,474,935, 5,478,745, and 5.589,377. 

30 For example, an appropriate AAV vector for use in the present invention will include 

all the sequences necessary for DNA replication, encapsidation, and host-cell integration. 
The polynucleotide construct is inserted into the AAV vector using standard cloning 
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methods, such as those found in Sambrook et al.. Molecular Cloning: A Laboratory Manual, 
Cold Spring Harbor Press (1989). The recombinant AAV vector is then transfected into 
packaging cells which are infected with a helper virus, using any standard technique, 
including lipofection, electroporation, calcium phosphate precipitation, etc. Appropriate 
5 helper viruses include adenoviruses, cytomegaloviruses, vaccinia viruses, or herpes viruses. 
Once the packaging cells are transfected and infected, they will produce infectious AAV viral 
particles which contain the polynucleotide construct. These viral particles are then used to 
transduce eukaryotic cells, either ex vivo or in vivo. The transduced cells will contain the 
polynucleotide construct integrated into its genome, and will express a polypeptide of the 
10 invention. 

Another method of gene therapy involves operably associating heterologous control 
regions and endogenous polynucleotide sequences (e.g. encoding a polypeptide of the present 
invention) via homologous recombination (see, e.g., U.S. Patent No. 5,641,670, issued June 
24, 1997; International Publication No. WO 96/29411, published September 26, 1996; 

15 International Publication No. WO 94/12650, published August 4, 1994; Koller et ai., Proc. 
Natl. Acad. Sci. USA 86:8932-8935 (1989); and Zijlstra et al., Nature 342:435-438 (1989). 
This method involves the activation of a gene which is present in the target cells, but which is 
not normally expressed in the cells, or is expressed at a lower level than desired. 

Polynucleotide constructs are made, using standard techniques known in the art, 

20 which contain the promoter with targeting sequences flanking the promoter. Suitable 
promoters are described herein. The targeting sequence is sufficiently complementary to an 
endogenous sequence to permit homologous recombination of the promoter-targeting 
sequence with the endogenous sequence. The targeting sequence will be sufficiently near the 
5* end of the desired endogenous polynucleotide sequence so the promoter will be operably 

25 linked to the endogenous sequence upon homologous recombination. 

The promoter and the targeting sequences can be amplified using PCR. Preferably, 
the amplified promoter contains distinct restriction enzyme sites on the 5' and 3' ends. 
Preferably, the 3' end of the first targeting sequence contains the same restriction enzyme site 
as the 5* end of the amplified promoter and the 5' end of the second targeting sequence 

30 contains the same restriction site as the 3* end of the amplified promoter. The amplified 
promoter and targeting sequences are digested and ligated together. 



WO 00/55351 



242 



PCT7USOO/05883 



The promoter-targeting sequence construct is delivered to the cells, either as naked 
polynucleotide, or in conjunction with transfection-facilitating agents, such as liposomes, 
viral sequences, viral particles, whole viruses, lipofection, precipitating agents, etc., described 
in more detail above. The P promoter-targeting sequence can be delivered by any method, 
included direct needle injection, intravenous injection, topical administration, catheter 
infusion, panicle accelerators, etc. The methods are described in more detail below. 

The promoter-targeting sequence construct is taken up by cells. Homologous 
recombination between the construct and the endogenous sequence takes place, such that an 
endogenous sequence is placed under the control of the promoter. The promoter then drives 
the expression of the endogenous sequence. 

Preferably, the polynucleotide encoding a polypeptide of the present invention 
contains a secretory signal sequence that facilitates secretion of the protein. Typically, the 
signal sequence is positioned in the coding region of the polynucleotide to be expressed 
towards or at the 5* end of the coding region. The signal sequence may be homologous or 
heterologous to the polynucleotide of interest and may be homologous or heterologous to the 
cells to be transfected. Additionally, the signal sequence may be chemically synthesized 
using methods known in the art. 

Any mode of administration of any of the above-described polynucleotides constructs 
can be used so long as the mode results in the expression of one or more molecules in an 
amount sufficient to provide a therapeutic effect. This includes direct needle injection, 
systemic injection, catheter infusion, biolistic injectors, particle accelerators (i.e., "gene 
guns"), gelfoam sponge depots, other commercially available depot materials, osmotic pumps 
(e.g., Alza minipumps), oral or suppositorial solid (tablet or pill) pharmaceutical 
formulations, and decanting or topical applications during surgery. For example, direct 
injection of naked calcium phosphate-precipitated plasmid into rat liver and rat spleen or a 
protein-coated plasmid into the portal vein has resulted in gene expression of the foreign gene 
in the rat livers (Kaneda et al.. Science 243:375 (1989)). 

A preferred method of local administration is by direct injection. Preferably, a 
recombinant molecule of the present invention complexed with a delivery vehicle is 
administered by direct injection into or locally within the area of arteries. Administration of a 
composition locally within the area of arteries refers to injecting the composition centimeters 
and preferably, millimeters within arteries. 
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Another method of local administration is to contact a polynucleotide construct of the 
present invention in or around a surgical wound. For example, a patient can undergo surgery 
and the polynucleotide construct can be coated on the surface of tissue inside the wound or 
the construct can be injected into areas of tissue inside the wound. 
5 Therapeutic compositions useful in systemic administration, include recombinant 

molecules of the present invention complexed to a targeted delivery vehicle of the present 
invention. Suitable delivery vehicles for use with systemic administration comprise 
liposomes comprising ligands for targeting the vehicle to a particular site. 

Preferred methods of systemic administration, include intravenous injection, aerosol, 
10 oral and percutaneous (topical) delivery. Intravenous injections can be performed using 
methods standard in the art. Aerosol delivery can also be performed using methods standard 
in the art (see. for example, Stribling et al.. Proc. Natl. Acad. Sci. USA 189:1 1277-1 1281, 
1992, which is incorporated herein by reference). Oral delivery can be performed by 
complexing a polynucleotide construct of the present invention to a carrier capable of 
15 withstanding degradation by digestive enzymes in the gut of an animal. Examples of such 
earners, include plastic capsules or tablets, such as those known in the art. Topical delivery 
can be performed by mixing a polynucleotide construct of the present invention with a 
lipophilic reagent (e.g., DMSO) that is capable of passing into the skin. 

Determining an effective ampunt of substance to be delivered can depend upon a 
20 number of factors including, for example, the chemical structure and biological activity of the 
substance, the age and weight of the animal, the precise condition requiring treatment and its 
severity, and the route of administration. The frequency of treatments depends upon a 
number of factors, such as the amount of polynucleotide constructs administered per dose, as 
well as the health and history of the subject. The precise amount, number of doses, and 
25 timing of doses will be determined by the attending physician or veterinarian. 

Therapeutic compositions of the present invention can be administered to any animal, 
preferably to mammals and birds. Preferred mammals include humans, dogs, cats, mice, rats, 
rabbits sheep, cattle, horses and pigs, with humans being particularly preferred. 

30 Biological Activities 

Polynucleotides or polypeptides, or agonists or antagonists of the present invention, 
can be used in assays to test for one or more biological activities. If these polynucleotides or 
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polypeptides, or agonists or antagonists of the present invention, do exhibit activity in a 
particular assay, it is likely that these molecules may be involved in the diseases associated 
with the biological activity. Thus, the polynucleotides and polypeptides, and agonists or 
antagonists could be used to treat the associated disease. 

5 

Immune Activity 

A polypeptide or polynucleotide, or agonists or antagonists of the present invention 
may be useful in treating deficiencies or disorders of the immune system, by activating or 
inhibiting the proliferation, differentiation, or mobilization (chemotaxis) of immune cells. 
10 Immune cells develop through a process called hematopoiesis, producing myeloid (platelets, 
red blood cells, neutrophils, and macrophages) and lymphoid (B and T lymphocytes) cells 
from pluripotent stem cells. The etiology of these immune deficiencies or disorders may be 
genetic, somatic, such as cancer or some autoimmune disorders, acquired (e.g., by 
chemotherapy or toxins), or infectious. Moreover, polynucleotides or polypeptides, or 

15 agonists or antagonists of the present invention can be used as a marker or detector of a 
particular immune system disease or disorder. 

Polynucleotides or polypeptides, or agonists or antagonists of the present invention 
may be useful in treating or detecting deficiencies or disorders of hematopoietic cells. 
Polynucleotides or polypeptides, or agonists or antagonists of the present invention could be 

20 used to increase differentiation and proliferation of hematopoietic cells, including the 
pluripotent stem cells, in an effort to treat those disorders associated with a decrease in 
certain (or many) types hematopoietic cells. Examples of immunologic deficiency 
syndromes include, but are not limited to: blood protein disorders (e.g. 
agammaglobulinemia, dysgammaglobulinemia), ataxia telangiectasia, common variable 

25 immunodeficiency, Digeorge Syndrome, HIV infection, HTLV-BLV infection, leukocyte 
adhesion deficiency syndrome, lymphopenia, phagocyte bactericidal dysfunction, severe 
combined immunodeficiency (SCIDs), Wiskott-Aldrich Disorder, anemia, 
thrombocytopenia, or hemoglobinuria. 

Moreover, polynucleotides or polypeptides, or agonists or antagonists of the present 

30 invention could also be used to modulate hemostatic (the stopping of bleeding) or 
thrombolytic activity (clot formation). For example, by increasing hemostatic or 
thrombolytic activity, polynucleotides or polypeptides, or agonists or antagonists of the 
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present invention could be used to treat blood coagulation disorders (e.g.. afibrinogenemia, 
factor deficiencies), blood platelet disorders (e.g. thrombocytopenia), or wounds resulting 
from trauma, surgery, or other causes. Alternatively, polynucleotides or polypeptides, or 
agonists or antagonists of the present invention that can decrease hemostatic or thrombolytic 
activity could be used to inhibit or dissolve clotting. These molecules could be important in 
the treatment of heart attacks (infarction), strokes, or scarring. 

Polynucleotides or polypeptides, or agonists or antagonists of the present invention 
may also be useful in treating or detecting autoimmune disorders. Many autoimmune 
disorders result from inappropriate recognition of self as foreign material by immune cells. 
This inappropriate recognition results in an immune response leading to the destruction of the 
host tissue. Therefore, the administration of polynucleotides or polypeptides, or agonists or 
antagonists of the present invention that can inhibit an immune response, particularly the 
proliferation, differentiation, or chemotaxis of T-cells, may be an effective therapy in 
preventing autoimmune disorders. 

Examples of autoimmune disorders that can be treated or detected include, but are not 
limited to: Addison's Disease, hemolytic anemia, antiphospholipid syndrome, rheumatoid 
arthritis, dermatitis, allergic encephalomyelitis, glomerulonephritis, Goodpasture's 
Syndrome, Graves' Disease, Multiple Sclerosis, Myasthenia Gravis, Neuritis, Ophthalmia, 
Bullous Pemphigoid, Pemphigus, Polyendocrinopathies, Purpura, Reiter's Disease, Stiff-Man 
Syndrome, Autoimmune Thyroiditis, Systemic Lupus Erythematosus. Autoimmune 
Pulmonary Inflammation, Guillain-Barre Syndrome, insulin dependent diabetes mellitis, and 
autoimmune inflammatory eye disease. 

Similarly, allergic reactions and conditions, such as asthma (particularly allergic 
asthma) or other respiratory problems, may also be treated by polynucleotides or 
polypeptides, or agonists or antagonists of the present invention. Moreover, these molecules 
can be used to treat anaphylaxis, hypersensitivity to an antigenic molecule, or blood group 
incompatibility. 

Polynucleotides or polypeptides, or agonists or antagonists of the present invention 
may also be used to treat and/or prevent organ rejection or graft-versus-host disease (GVHD). 
Organ rejection occurs by host immune cell destruction of the transplanted tissue through an 
immune response. Similarly, an immune response is also involved in GVHD, but, in this 
case, the foreign transplanted immune cells destroy the host tissues. The administration of 
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polynucleotides or polypeptides, or agonists or antagonists of the present invention that 
inhibits an immune response, particularly the proliferation, differentiation, or chemotaxis of 
T-cells, may be an effective therapy in preventing organ rejection or GVHD. 

Similarly, polynucleotides or polypeptides, or agonists or antagonists of the present 
5 invention may also be used to modulate inflammation. For example, polynucleotides or 
polypeptides, or agonists or antagonists of the present invention may inhibit the proliferation 
and differentiation of cells involved in an inflammatory response. These molecules can be 
used to treat inflammatory conditions, both chronic and acute conditions, including chronic 
prostatitis, granulomatous prostatitis and malacoplakia, inflammation associated with 
10 infection (e.g., septic shock, sepsis, or systemic inflammatory response syndrome (SIRS)), 
ischemia-reperfusion injury, endotoxin lethality, arthritis, complement-mediated hyperacute 
rejection, nephritis, cytokine or chemokine induced lung injury, inflammatory bowel disease, 
Crohn's disease, or resulting from over production of cytokines (e.g., TNF or IL-1 .) 

15 Hvperproliferative Disorders 

Polynucleotides or polypeptides, or agonists or antagonists of the present invention 

can be used to treat or detect hyperproliferative disorders, including neoplasms. 

Polynucleotides or polypeptides, or agonists or antagonists of the present invention may 

inhibit the proliferation of the disorder through direct or indirect interactions. Alternatively, 
20 Polynucleotides or polypeptides, or agonists or antagonists of the present invention may 

proliferate other cells which can inhibit the hyperproliferative disorder. 

For example, by increasing an immune response, particularly increasing antigenic 

qualities of the hyperproliferative disorder or by proliferating, differentiating, or mobilizing 

T-cells, hyperproliferative disorders can be treated. This immune response may be increased 
25 by either enhancing an existing immune response, or by initiating a new immune response. 

Alternatively, decreasing an immune response may also be a method of treating 

hyperproliferative disorders, such as a chemotherapeutic agent. 

Examples of hyperproliferative disorders that can be treated or detected by 

Polynucleotides or polypeptides, or agonists or antagonists of the present invention include, 
30 but are not limited to neoplasms located in the: colon, abdomen, bone, breast, digestive 

system, liver, pancreas, peritoneum, endocrine glands (adrenal, parathyroid, pituitary, 
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testicles, ovary, thymus, thyroid), eye, head and neck, nervous (central and peripheral), 
lymphatic system, pelvic, skin, soft tissue, spleen, thoracic, and urogenital. 

Similarly, other hyperproliferative disorders can also be treated or detected by 
polynucleotides or polypeptides, or agonists or antagonists of the present invention. 
5 Examples of such hyperproliferative disorders include, but are not limited to: 
hypergammaglobulinemia, lymphoproliferative disorders, paraproteinemias, purpura, 
sarcoidosis, Sezary Syndrome, Waldenstron's Macroglobulinemia, Gaucher's Disease, 
histiocytosis, and any other hyperproliferative disease, besides neoplasia, located in an organ 
system listed above. 

10 One preferred embodiment utilizes polynucleotides of the present invention to inhibit 

aberrant cellular division, by gene therapy using the present invention, and/or protein fusions 
or fragments thereof 

Thus, the present invention provides a method for treating cell proliferative disorders 
by inserting into an abnormally proliferating cell a polynucleotide of the present invention, 

15 wherein said polynucleotide represses said expression. 

Another embodiment of the present invention provides a method of treating cell- 
proliferative disorders in individuals comprising administration of one or more active gene 
copies of the present invention to an abnormally proliferating cell or cells. In a preferred 
embodiment, polynucleotides of the present invention is a DNA construct comprising a 

20 recombinant expression vector effective in expressing a DNA sequence encoding said 
polynucleotides. In another preferred embodiment of the present invention, the DNA 
construct encoding the poynucleotides of the present invention is inserted into cells to be 
treated utilizing a retrovirus, or more preferrably an adenoviral vector (See G J. Nabel, et. ah, 
PNAS 1999 96: 324-326, which is hereby incorporated by reference). In a most preferred 

25 embodiment, the viral vector is defective and will not transform non-proliferating cells, only 
proliferating cells. Moreover, in a preferred embodiment, the polynucleotides of the present 
invention inserted into proliferating cells either alone, or in combination with or fused to 
other polynucleotides, can then be modulated via an external stimulus (i.e. magnetic, specific 
small molecule, chemical, or drug administration, etc.), which acts upon the promoter 

30 upstream of said polynucleotides to induce expression of the encoded protein product. As 
such the beneficial therapeutic affect of the present invention may be expressly modulated 



WO 00/55351 



PCT/USOO/05883 



248 

(i.e. to increase, decrease, or inhibit expression of the present invention) based upon said 
external stimulus. 

Polynucleotides of the present invention may be useful in repressing expression of 
oncogenic genes or antigens. By "repressing expression of the oncogenic genes " is intended 
the suppression of the transcription of the gene, the degradation of the gene transcript (pre- 
message RNA), the inhibition of splicing, the destruction of the messenger RNA, the 
prevention of the post-translational modifications of the protein, the destruction of the 
protein, or the inhibition of the normal function of the protein. 

For local administration to abnormally proliferating cells, polynucleotides of the 
present invention may be administered by any method known to those of skill in the art 
including, but not limited to transfection. electroporation, microinjection of cells, or in 
vehicles such as liposomes, lipofectin, or as naked polynucleotides, or any other method 
described throughout the specification. The polynucleotide of the present invention may be 
delivered by known gene delivery systems such as, but not limited to, retroviral vectors 
(Gilboa, J. Virology 44:845 (1982); Hocke, Nature 320:275 (1986); Wilson, et al., Proc. Natl. 
Acad. Sci. U.S.A. 85:3014), vaccinia virus system (Chakrabarty et al., Mol. Cell Biol. 5:3403 
(1985) or other efficient DNA delivery systems (Yates et al.. Nature 313:812 (1985)) known 
to those skilled in the art. These references are exemplary only and are hereby incorporated 
by reference. In order to specifically deliver or transfect cells which are abnormally 
proliferating and spare non-dividing cells, it is preferable to utilize a retrovirus, or adenoviral 
(as described in the art and elsewhere herein) delivery system known to those of skill in the 
art. Since host DNA replication is required for retroviral DNA to integrate and the retrovirus 
will be unable to self replicate due to the lack of the retrovirus genes needed for its life cycle. 
Utilizing such a retroviral delivery system for polynucleotides of the present invention will 
target said gene and constructs to abnormally proliferating cells and will spare the non- 
dividing normal cells. 

The polynucleotides of the present invention may be delivered directly to cell 
proliferative disorder/disease sites in internal organs, body cavities and the like by use of 
imaging devices used to guide an injecting needle directly to the disease site. The 
polynucleotides of the present invention may also be administered to disease sites at the time 
of surgical intervention. 



WO 00/55351 



PCT/US00/05883 



249 

By "cell proliferative disease" is meant any human or animal disease or disorder, 
affecting any one or any combination of organs, cavities, or body parts, which is 
characterized by single or multiple local abnormal proliferations of cells, groups of cells, or 
tissues, whether benign or malignant. 
5 Any amount of the polynucleotides of the present invention may be administered as 

long as it has a biologically inhibiting effect on the proliferation of the treated cells. 
Moreover, it is possible to administer more than one of the polynucleotide of the present 
invention simultaneously to the same site. By "biologically inhibiting" is meant partial or 
total growth inhibition as well as decreases in the rate of proliferation or growth of the cells. 

10 The biologically inhibitory dose may be determined by assessing the effects of the 
polynucleotides of the present invention on target malignant or abnormally proliferating cell 
growth in tissue culture, tumor growth in animals and cell cultures, or any other method 
known to one of ordinary skill in the art. 

The present invention is further directed to antibody-based therapies which involve 

15 administering of anti-polypeptides and anti-polynucleotide antibodies to a mammalian, 
preferably human, patient for treating one or more of the described disorders. Methods for 
producing anti-polypeptides and anti-polynucleotide antibodies polyclonal and monoclonal 
antibodies are described in detail elsewhere herein. Such antibodies may be provided in 
pharmaceutically acceptable compositions as known in the art or as described herein. 

20 A summary of the ways in which the antibodies of the present invention may be used 

therapeutically includes binding polynucleotides or polypeptides of the present invention 
locally or systemically in the body or by direct cytotoxicity of the antibody, e.g. as mediated 
by complement (CDC) or by effector cells (ADCC). Some of these approaches are described 
in more detail below. Armed with the teachings provided herein, one of ordinary skill in the 

25 art will know how to use the antibodies of the present invention for diagnostic, monitoring or 
therapeutic purposes without undue experimentation. 

In particular, the antibodies, fragments and derivatives of the present invention are 
useful for treating a subject having or developing cell proliferative and/or differentiation 
disorders as described herein. Such treatment comprises administering a single or multiple 

30 doses of the antibody, or a fragment, derivative, or a conjugate thereof. 

The antibodies of this invention may be advantageously utilized in combination with 
other monoclonal or chimeric antibodies, or with lymphokines or hematopoietic growth 
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factors, for example., which serve to increase the number or activity of effector cells which 
interact with the antibodies. 

It is preferred to use high affinity and/or potent in vivo inhibiting and/or neutralizing 
antibodies against polypeptides or polynucleotides of the present invention, fragments or 
regions thereof, for both immunoassays directed to and therapy of disorders related to 
polynucleotides or polypeptides, including fragements thereof, of the present invention. Such 
antibodies, fragments, or regions, will preferably have an affinity for polynucleotides or 
polypeptides, including fragements thereof Preferred binding affinities include those with a 
dissociation constant or Kd less than 5X10'°M, 10* 6 M, 5X10" 7 M, 10' 7 M, 5X10* 8 M, 10' 8 M, 
5X10' t; IVL 10* 9 M. 5Xl(r ,0 M, 10 l0 M, 5XKr n M, 10 U M, 5X10 I2 M, 10 l2 M, 5X10' ,3 M, 10' 
,3 M, 5X10" ,4 M, 10 14 M. 5X10" l5 M, and 10* l5 M. 

Moreover, polypeptides of the present invention are useful in inhibiting the 
angiogenesis of proliferative cells or tissues, either alone, as a protein fusion, or in 
combination with other polypeptides directly or indirectly, as described elsewhere herein. In a 
most preferred embodiment, said anti-angiogenesis effect may be achieved indirectly, for 
example, through the inhibition of hematopoietic, tumor-specific cells, such as tumor- 
associated macrophages (See Joseph IB, et al. J Natl Cancer Inst, 90(21): 1648-53 (1998), 
which is hereby incorporated by reference). Antibodies directed to polypeptides or 
polynucleotides of the present invention may also result in inhibition of angiogenesis directly, 
or indirectly (See Witte L, et al., Cancer Metastasis Rev. 17(2): 155-61 (1998), which is 
hereby incorporated by reference)). 

Polypeptides, including protein fusions, of the present invention, or fragments thereof 
may be useful in inhibiting proliferative cells or tissues through the induction of apoptosis. 
Said polypeptides may act either directly, or indirectly to induce apoptosis of proliferative 
cells and tissues, for example in the activation of a death-domain receptor, such as tumor 
necrosis factor (TNF) receptor- 1, CD95 (Fas/APO-1), TNF-receptor-related apoptosis- 
mediated protein (TRAMP) and TNF-related apoptosis-inducing ligand (TRAIL) receptor- 1 
and -2 (See Schulze-Osthoff K, et.aL, Eur J Biochem 254(3):439-59 (1998), which is hereby 
incorporated by reference). Moreover, in another preferred embodiment of the present 
invention, said polypeptides may induce apoptosis through other mechanisms, such as in the 
activation of other proteins which will activate apoptosis, or through stimulating the 
expression of said proteins, either alone or in combination with small molecule drugs or 



WO 00/55351 



PCT/US00/05883 



251 

adjuviants, such as apoptonin, galectins, thioredoxins, antiinflammatory proteins (See for 
example, Mutat Res 400( l-2):447-55 (1998), Med Hypotheses.50(5):423-33 (1998), Chem 
Biol Interact. Apr 24; 1 1 1-1 12:23-34 (1998), J Mol Med.76(6):402-12 (1998), Int J Tissue 
React;20(l):3-15 (1998), which are all hereby incorporated by reference). 
5 Polypeptides, including protein fusions to. or fragments thereof, of the present 

invention are useful in inhibiting the metastasis of proliferative cells or tissues. Inhibition 
may occur as a direct result of administering polypeptides, or antibodies directed to said 
polypeptides as described elsewere herein, or indirectly, such as activating the expression of 
proteins known to inhibit metastasis, for example alpha 4 integrins, (See, e.g., Curr Top 
10 Microbiol Immunol 1998;231:125-41, which is hereby incorporated by reference). Such 
thereapeutic affects of the present invention may be achieved either alone, or in combination 
with small molecule drugs or adjuvants. 

In another embodiment, the invention provides a method of delivering compositions 
containing the polypeptides of the invention (e.g., compositions containing polypeptides or 
15 polypeptide antibodes associated with heterologous polypeptides, heterologous nucleic acids, 
toxins, or prodrugs) to targeted cells expressing the polypeptide of the present invention. 
Polypeptides or polypeptide antibodes of the invention may be associated with with 
heterologous polypeptides, heterologous nucleic acids, toxins, or prodrugs via hydrophobic, 
hydrophilic, ionic and/or covalent interactions. Polypeptides, protein fusions to, or 

20 fragments thereof, of the present invention are useful in enhancing the immunogenicity 
and/or antigenicity of proliferating cells or tissues, either directly, such as would occur if the 
polypeptides of the present invention 'vaccinated' the immune response to respond to 
proliferative antigens and immunogens, or indirectly, such as in activating the expression of 
proteins known to enhance the immune response (e.g. chemokines), to said antigens and 

25 immunogens. 

Cardiovascular Disorders 

Polynucleotides or polypeptides, or agonists or antagonists of the present invention, 
may be used to treat cardiovascular disorders, including peripheral artery disease, such as 
30 limb ischemia. 

Cardiovascular disorders include cardiovascular abnormalities, such as arterio-arterial 
fistula, arteriovenous fistula, cerebral arteriovenous malformations, congenital heart defects, 
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pulmonary atresia, and Scimitar Syndrome. Congenital heart defects include aortic 
coarctation, cor triatriatum, coronary vessel anomalies, crisscross heart, dextrocardia, patent 
ductus arteriosus, Ebstein's anomaly. Eisenmenger complex, hypoplastic left heart syndrome, 
levocardia. tetralogy of fallot, transposition of great vessels, double outlet right ventricle, 
5 tricuspid atresia, persistent truncus arteriosus, and heart septal defects, such as 
aortopulmonary septal defect, endocardial cushion defects, Lutembacher's Syndrome, trilogy 
of Fallot, ventricular heart septal defects. 

Cardiovascular disorders also include heart disease, such as arrhythmias, carcinoid 
heart disease, high cardiac output, low cardiac output, cardiac tamponade, endocarditis 
10 (including bacterial), heart aneurysm, cardiac arrest, congestive heart failure, congestive 
cardiomyopathy, paroxysmal dyspnea, cardiac edema, heart hypertrophy, congestive 
cardiomyopathy, left ventricular hypertrophy, right ventricular hypertrophy, post-infarction 
heart rupture, ventricular septal rupture, heart valve diseases, myocardial diseases, 
myocardial ischemia, pericardial effusion, pericarditis (including constrictive and 

15 tuberculous), pneumopericardium, postpericardiotomy syndrome, pulmonary heart disease, 
rheumatic heart disease, ventricular dysfunction, hyperemia, cardiovascular pregnancy 
complications, Scimitar Syndrome, cardiovascular syphilis, and cardiovascular tuberculosis. 

Arrhythmias include sinus arrhythmia, atrial fibrillation, atrial flutter, bradycardia, 
extrasystole, Adams-Stokes Syndrome, bundle-branch block, sinoatrial block, long QT 

20 syndrome, parasystole, Lown-Ganong-Levine Syndrome, Mahaim-type pre-excitation 
syndrome, Wolff-Parkinson-White syndrome, sick sinus syndrome, tachycardias, and 
ventricular fibrillation. Tachycardias include paroxysmal tachycardia, supraventricular 
tachycardia, accelerated idioventricular rhythm, atrioventricular nodal reentry tachycardia, 
ectopic atrial tachycardia, ectopic junctional tachycardia, sinoatrial nodal reentry tachycardia, 

25 sinus tachycardia, Torsades de Pointes, and ventricular tachycardia. 

Heart valve disease include aortic valve insufficiency, aortic valve stenosis, hear 
murmurs, aortic valve prolapse, mitral valve prolapse, tricuspid valve prolapse, mitral valve 
insufficiency, mitral valve stenosis, pulmonary atresia, pulmonary valve insufficiency, 
pulmonary valve stenosis, tricuspid atresia, tricuspid valve insufficiency, and tricuspid valve 

30 stenosis. 

Myocardial diseases include alcoholic cardiomyopathy, congestive cardiomyopathy, 
hypertrophic cardiomyopathy, aortic subvalvular stenosis, pulmonary subvalvular stenosis, 
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restrictive cardiomyopathy, Chagas cardiomyopathy, endocardial fibroelastosis, 
endomyocardial fibrosis, ICearns Syndrome, myocardial reperfiision injury, and myocarditis. 

Myocardial ischemias include coronary disease, such as angina pectoris, coronary 
aneurysm, coronary arteriosclerosis, coronary thrombosis, coronary vasospasm, myocardial 
5 infarction and myocardial stunning. 

Cardiovascular diseases also include vascular diseases such as aneurysms, 
angiodysplasia, angiomatosis, bacillary angiomatosis, Hippel-Lindau Disease, Klippel- 
Trenaunay-Weber Syndrome, Sturge-Weber Syndrome, angioneurotic edema, aortic diseases, 
Takayasu's Arteritis, aortitis. Leriche's Syndrome, arterial occlusive diseases, arteritis, 

10 enarteritis. polyarteritis nodosa, cerebrovascular disorders, diabetic angiopathies, diabetic 
retinopathy, embolisms, thrombosis, erythromelalgia, hemorrhoids, hepatic veno-occlusive 
disease, hypertension, hypotension, ischemia, peripheral vascular diseases, phlebitis, 
pulmonary veno-occlusive disease, Raynaud's disease. CREST syndrome, retinal vein 
occlusion. Scimitar syndrome, superior vena cava syndrome, telangiectasia, atacia 

15 telangiectasia, hereditary hemorrhagic telangiectasia, varicocele, varicose veins, varicose 
ulcer, vasculitis, and venous insufficiency. 

Aneurysms include dissecting aneurysms, false aneurysms, infected aneurysms, 
ruptured aneurysms, aortic aneurysms, cerebral aneurysms, coronary aneurysms, heart 
aneurysms, and iliac aneurysms. 

20 Arterial occlusive diseases include arteriosclerosis, intermittent claudication, carotid 

stenosis, fibromuscular dysplasias, mesenteric vascular occlusion, Moyamoya disease, renal 
artery obstruction, retinal artery occlusion, and thromboangiitis obliterans. 

Cerebrovascular disorders include carotid artery diseases, cerebral amyloid 
angiopathy, cerebral aneurysm, cerebral anoxia, cerebral arteriosclerosis, cerebral 

25 arteriovenous malformation, cerebral artery diseases, cerebral embolism and thrombosis, 
carotid artery thrombosis, sinus thrombosis, Wallenberg's syndrome, cerebral hemorrhage, 
epidural hematoma, subdural hematoma, subaraxhnoid hemorrhage, cerebral infarction, 
cerebral ischemia (including transient), subclavian steal syndrome, periventricular 
leukomalacia, vascular headache, cluster headache, migraine, and vertebrobasilar 

30 insufficiency. 

Embolisms include air embolisms, amniotic fluid embolisms, cholesterol embolisms, 
blue toe syndrome, fat embolisms, pulmonary embolisms, and thromoboembolisms. 
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Thrombosis include coronary thrombosis, hepatic vein thrombosis, retinal vein occlusion, 
carotid artery thrombosis, sinus thrombosis. Wallenberg's syndrome, and thrombophlebitis. 

Ischemia includes cerebral ischemia, ischemic colitis, compartment syndromes, 
anterior compartment syndrome, myocardial ischemia, reperfusion injuries, and peripheral 
5 limb ischemia. Vasculitis includes aortitis, arteritis. Behcet's Syndrome. Churg-Strauss 
Syndrome, mucocutaneous lymph node syndrome, thromboangiitis obliterans, 
hypersensitivity vasculitis, Schoenlein-Henoch purpura, allergic cutaneous vasculitis, and 
Wegener's granulomatosis. 

Polynucleotides or polypeptides, or agonists or antagonists of the present invention, 
10 are especially effective for the treatment of critical limb ischemia and coronary disease. 

Polypeptides may be administered using any method known in the art, including, but 
not limited to. direct needle injection at the delivery site, intravenous injection, topical 
administration, catheter infusion, biolistic injectors, particle accelerators, gelfoam sponge 
depots, other commercially available depot materials, osmotic pumps, oral or suppositorial 
15 solid pharmaceutical formulations, decanting or topical applications during surgery, aerosol 
delivery. Such methods are known in the art. Polypeptides may be administered as part of a 
Therapeutic, described in more detail below. Methods of delivering polynucleotides are 
described in more detail herein. 

20 Anti-Angiogenesis Activity 

The naturally occurring balance between endogenous stimulators and inhibitors of 
angiogenesis is one in which inhibitory influences predominate. Rastinejad et al. t Cell 
56:345-355 (1989). In those rare instances in which neovascularization occurs under normal 
physiological conditions, such as wound healing, organ regeneration, embryonic 

25 development, and female reproductive processes, angiogenesis is stringently regulated and 
spatially and temporally delimited. Under conditions of pathological angiogenesis such as 
that characterizing solid tumor growth, these regulatory controls fail. Unregulated 
angiogenesis becomes pathologic and sustains progression of many neoplastic and non- 
neoplastic diseases. A number of serious diseases are dominated by abnormal 

30 neovascularization including solid tumor growth and metastases, arthritis, some types of eye 
disorders, and psoriasis. See, e.g., reviews by Moses et al., Biotech. 9:630-634 (1991); 
Folkman et aL % M Engl J. Med., 333: 1757- 1763 (1995); Auerbach et aL, J. Microvasc. Res. 
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29:401-411 (1985); Folkman, Advances in Cancer Research, eds. Klein and Weinhouse. 
Academic Press. New York, pp. 175-203 (1985); Patz, Am. J. OpthalmoL 94:715-743 
(1982); and Folkman et aL, Science 227:719-725 (1983). In a number of pathological 
conditions, the process of angiogenesis contributes to the disease state. For example. 
5 significant data have accumulated which suggest that the growth of solid tumors is dependent 
on angiogenesis. Folkman and Klagsbrun, Science 235A42-441 (1987). 

The polynucleotides encoding a polypeptide of the present invention may be 
administered along with other polynucleotides encoding an angiogenic protein. Examples of 
angiogenic proteins include, but are not limited to, acidic and basic fibroblast growth factors, 
10 VEGF-1. VEGF-2, VEGF-3, epidermal growth factor alpha and beta, platelet-derived 
endothelial cell growth factor, platelet-derived growth factor, tumor necrosis factor alpha, 
hepatocyte growth factor, insulin like growth factor, colony stimulating factor, macrophage 
colony stimulating factor, granulocyte/macrophage colony stimulating factor, and nitric oxide 
synthase. 

15 The present invention provides for treatment of diseases or disorders associated with 

neovascularization by administration of the polynucleotides and/or polypeptides of the 
invention, as well as agonists or antagonists of the present invention. Malignant and 
metastatic conditions which can be treated with the polynucleotides and polypeptides, or 
agonists or antagonists of the invention include, but are not limited to, malignancies, solid 

20 tumors, and cancers described herein and otherwise known in the art (for a review of such 
disorders, see Fishman et aL, Medicine, 2d Ed., J. B. Lippincott Co., Philadelphia 
(1985)). Thus, the present invention provides a method of treating an angiogenesis-related 
disease and/or disorder, comprising administering to an individual in need thereof a 
therapeutically effective amount of a polynucleotide, polypeptide, antagonist and/or agonist 

25 of the invention. For example, polynucleotides, polypeptides, antagonists and/or agonists 
may be utilized in a variety of additional methods in order to therapeutically treat a cancer or 
tumor. Cancers which may be treated with polynucleotides, polypeptides, antagonists and/or 
agonists include, but are not limited to solid tumors, including colon, rectum, prostate, lung, 
breast, ovarian, stomach, pancreas, larynx, esophagus, testes, liver, parotid, biliary tract, 

30 cervix, uterus, endometrium, kidney, bladder, thyroid cancer; primary tumors and metastases; 
melanomas; glioblastoma; Kaposi's sarcoma; leiomyosarcoma; non- small cell lung cancer; 
colorectal cancer; advanced malignancies; and blood born tumors such as leukemias. For 
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example, polynucleotides, polypeptides, antagonists and/or agonists may be delivered 
topically, in order to treat cancers such as skin cancer, head and neck tumors, breast tumors, 
and Kaposi's sarcoma. 

Within yet other aspects, polynucleotides, polypeptides, antagonists and/or agonists 
5 may be utilized to treat superficial forms of bladder cancer by, for example, intravesical 
administration. Polynucleotides, polypeptides, antagonists and/or agonists may be delivered 
directly into the tumor, or near the tumor site, via injection or a catheter. Of course, as the 
artisan of ordinary skill will appreciate, the appropriate mode of administration will vary 
according to the cancer to be treated. Other modes of delivery are discussed herein. 

10 Polynucleotides, polypeptides, antagonists and/or agonists may be useful in treating 

other disorders, besides cancers, which involve angiogenesis. These disorders include, but 
are not limited to: benign tumors, for example hemangiomas, acoustic neuromas, 
neurofibromas, trachomas, and pyogenic granulomas; artheroscleric plaques; ocular 
angiogenic diseases, for example, diabetic retinopathy, retinopathy of prematurity, macular 

15 degeneration, corneal graft rejection, neovascular glaucoma, retrolental fibroplasia, rubeosis, 
retinoblastoma, uvietis and Pterygia (abnormal blood vessel growth) of the eye; rheumatoid 
arthritis; psoriasis; delayed wound healing; endometriosis; vasculogenesis; granulations; 
hypertrophic scars (keloids); nonunion fractures; scleroderma; trachoma; vascular adhesions; 
myocardial angiogenesis; coronary collaterals; cerebral collaterals; arteriovenous 

20 malformations; ischemic limb angiogenesis; Osier-Webber Syndrome: plaque 
neovascularization; telangiectasia; hemophiliac joints; angiofibroma; fibromuscular 
dysplasia; wound granulation; Crohn's disease; and atherosclerosis. 

For example, within one aspect of the present invention methods are provided for 
treating hypertrophic scars and keloids, comprising the step of administering a 

25 polynucleotide, polypeptide, antagonist and/or agonist of the invention to a hypertrophic scar 
or keloid. 

Within one embodiment of the present invention polynucleotides, polypeptides, 
antagonists and/or agonists are directly injected into a hypertrophic scar or keloid, in order to 
prevent the progression of these lesions. This therapy is of particular value in the 
30 prophylactic treatment of conditions which are known to result in the development of 
hypertrophic scars and keloids (e.g., burns), and is preferably initiated after the proliferative 
phase has had time to progress (approximately 14 days after the initial injury), but before 



WO 00/55351 PCT/USOO/05883 

257 

hypertrophic scar or keloid development. As noted above, the present invention also 
provides methods for treating neovascular diseases of the eye, including for example, corneal 
neovascularization, neovascular glaucoma, proliferative diabetic retinopathy, retrolental 
fibroplasia and macular degeneration. 
5 Moreover, Ocular disorders associated with neovascularization which can be treated 

with the polynucleotides and polypeptides of the present invention (including agonists and/or 
antagonists) include, but are not limited to: neovascular glaucoma, diabetic retinopathy, 
retinoblastoma, retrolental fibroplasia, uveitis, retinopathy of prematurity macular 
degeneration, corneal graft neovascularization, as well as other eye inflammatory diseases, 
10 ocular tumors and diseases associated with choroidal or iris neovascularization. See, e.g., 
reviews by Waltman et aL, Am. J. Ophthai 55:704-710 (1978) and Gartner et aL Surv. 
Ophthal. 22:291-312 (1978). 

Thus, within one aspect of the present invention methods are provided for treating 
neovascular diseases of the eye such as corneal neovascularization (including corneal graft 

15 neovascularization), comprising the step of administering to a patient a therapeutically 
effective amount of a compound (as described above) to the cornea, such that the formation 
of blood vessels is inhibited. Briefly, the cornea is a tissue which normally lacks blood 
vessels. In certain pathological conditions however, capillaries may extend into the cornea 
from the pericorneal vascular plexus of the limbus. When the cornea becomes vascularized, 

20 it also becomes clouded, resulting in a decline in the patient's visual acuity. Visual loss may 
become complete if the cornea completely opacitates. A wide variety of disorders can result 
in corneal neovascularization, including for example, corneal infections (e.g., trachoma, 
herpes simplex keratitis, leishmaniasis and onchocerciasis), immunological processes (e.g., 
graft rejection and Stevens-Johnson's syndrome), alkali burns, trauma, inflammation (of any 

25 cause), toxic and nutritional deficiency states, and as a complication of wearing contact 
lenses. 

Within particularly preferred embodiments of the invention, may be prepared for 
topical administration in saline (combined with any of the preservatives and antimicrobial 
agents commonly used in ocular preparations), and administered in eyedrop form. The 
30 solution or suspension may be prepared in its pure form and administered several times daily. 
Alternatively, anti-angiogenic compositions, prepared as described above, may also be 
administered directly to the cornea. Within preferred embodiments, the anti-angiogenic 
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composition is prepared with a muco-adhesive polymer which binds to cornea. Within 
further embodiments, the anti-angiogenic factors or anti-angiogenic compositions may be 
utilized as an adjunct to conventional steroid therapy. Topical therapy may also be useful 
prophylactically in corneal lesions which are known to have a high probability of inducing an 
angiogenic response (such as chemical burns). In these instances the treatment, likely in 
combination with steroids, may be instituted immediately to help prevent subsequent 
complications. 

Within other embodiments, the compounds described above may be injected directly 
into the corneal stroma by an ophthalmologist under microscopic guidance. The preferred 
site of injection may vary with the morphology of the individual lesion, but the goal of the 
administration would be to place the composition at the advancing front of the vasculature 
(i.e., interspersed between the blood vessels and the normal cornea). In most cases this 
would involve perilimbic corneal injection to "protect" the cornea from the advancing blood 
vessels. This method may also be utilized shortly after a corneal insult in order to 
prophylactically prevent corneal neovascularization. In this situation the material could be 
injected in the perilimbic cornea interspersed between the corneal lesion and its undesired 
potential limbic blood supply. Such methods may also be utilized in a similar fashion to 
prevent capillary invasion of transplanted corneas. In a sustained-release form injections 
might only be required 2-3 times per year. A steroid could also be added to the injection 
solution to reduce inflammation resulting from the injection itself. 

Within another aspect of the present invention, methods are provided for treating 
neovascular glaucoma, comprising the step of administering to a patient a therapeutically 
effective amount of a polynucleotide, polypeptide, antagonist and/or agonist to the eye, such 
that the formation of blood vessels is inhibited. In one embodiment, the compound may be 
administered topically to the eye in order to treat early forms of neovascular glaucoma. 
Within other embodiments, the compound may be implanted by injection into the region of 
the anterior chamber angle. Within other embodiments, the compound may also be placed in 
any location such that the compound is continuously released into the aqueous humor. 
Within another aspect of the present invention, methods are provided for treating 
proliferative diabetic retinopathy, comprising the step of administering to a patient a 
therapeutically effective amount of a polynucleotide, polypeptide, antagonist and/or agonist 
to the eyes, such that the formation of blood vessels is inhibited. 
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Within particularly preferred embodiments of the invention, proliferative diabetic 
retinopathy may be treated by injection into the aqueous humor or the vitreous, in order to 
increase the local concentration of the polynucleotide, polypeptide, antagonist and/or agonist 
in the retina. Preferably, this treatment should be initiated prior to the acquisition of severe 
disease requiring photocoagulation. 

Within another aspect of the present invention, methods are provided for treating 
retrolental fibroplasia, comprising the step of administering to a patient a therapeutically 
effective amount of a polynucleotide, polypeptide, antagonist and/or agonist to the eye, such 
that the formation of blood vessels is inhibited. The compound may be administered 
topically, via intravitreous injection and/or via intraocular implants. 

Additionally, disorders which can be treated with the polynucleotides, polypeptides, 
agonists and/or agonists include, but are not limited to, hemangioma, arthritis, psoriasis, 
angiofibroma, atherosclerotic plaques, delayed wound healing, granulations, hemophilic 
joints, hypertrophic scars, nonunion fractures, Osier- Weber syndrome, pyogenic granuloma, 
scleroderma, trachoma, and vascular adhesions. 

Moreover, disorders and/or states, which can be treated with be treated with the the 
polynucleotides, polypeptides, agonists and/or agonists include, but are not limited to, solid 
tumors, blood born tumors such as leukemias, tumor metastasis, Kaposi's sarcoma, benign 
tumors, for example hemangiomas, acoustic neuromas, neurofibromas, trachomas, and 
pyogenic granulomas, rheumatoid arthritis, psoriasis, ocular angiogenic diseases, for 
example, diabetic retinopathy, retinopathy of prematurity, macular degeneration, corneal 
graft rejection, neovascular glaucoma, retrolental fibroplasia, rubeosis, retinoblastoma, and 
uvietis, delayed wound healing, endometriosis, vascluogenesis, granulations, hypertrophic 
scars (keloids), nonunion fractures, scleroderma, trachoma, vascular adhesions, myocardial 
angiogenesis, coronary collaterals, cerebral collaterals, arteriovenous malformations, 
ischemic limb angiogenesis, Osier-Webber Syndrome, plaque neovascularization, 
telangiectasia, hemophiliac joints, angiofibroma fibromuscular dysplasia, wound granulation, 
Crohn's disease, atherosclerosis, birth control agent by preventing vascularization required for 
embryo implantation controlling menstruation, diseases that have angiogenesis as a 
pathologic consequence such as cat scratch disease (Rochele minalia quintosa). ulcers 
(Helicobacter pylori), Bartonellosis and bacillary angiomatosis. 
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In one aspect of the birth control method, an amount of the compound sufficient to 
block embryo implantation is administered before or after intercourse and fertilization have 
occurred, thus providing an effective method of birth control, possibly a "morning after" 
method. Polynucleotides, polypeptides, agonists and/or agonists may also be used in 
controlling menstruation or administered as either a peritoneal lavage fluid or for peritoneal 
implantation in the treatment of endometriosis. 

Polynucleotides, polypeptides, agonists and/or agonists of the present invention may 
be incorporated into surgical sutures in order to prevent stitch granulomas. 

Polynucleotides, polypeptides, agonists and/or agonists may be utilized in a wide 
variety of surgical procedures. For example, within one aspect of the present invention a 
compositions (in the form of, for example, a spray or film) may be utilized to coat or spray an 
area prior to removal of a tumor, in order to isolate normal surrounding tissues from 
malignant tissue, and/or to prevent the spread of disease to surrounding tissues. Within other 
aspects of the present invention, compositions (e.g., in the form of a spray) may be delivered 
via endoscopic procedures in order to coat tumors, or inhibit angiogenesis in a desired locale. 
Within yet other aspects of the present invention, surgical meshes which have been coated 
with anti- angiogenic compositions of the present invention may be utilized in any procedure 
wherein a surgical mesh might be utilized. For example, within one embodiment of the 
invention a surgical mesh laden with an anti-angiogenic composition may be utilized during 
abdominal cancer resection surgery (e.g., subsequent to colon resection) in order to provide 
support to the structure, and to release an amount of the anti-angiogenic factor. 

Within further aspects of the present invention, methods are provided for treating 
tumor excision sites, comprising administering a polynucleotide, polypeptide, agonist and/or 
agonist to the resection margins of a tumor subsequent to excision, such that the local 
recurrence of cancer and the formation of new blood vessels at the site is inhibited. Within 
one embodiment of the invention, the anti-angiogenic compound is administered directly to 
the tumor excision site (e.g., applied by swabbing, brushing or otherwise coating the 
resection margins of the tumor with the anti-angiogenic compound). Alternatively, the anti- 
angiogenic compounds may be incorporated into known surgical pastes prior to 
administration. Within particularly preferred embodiments of the invention, the anti- 
angiogenic compounds are applied after hepatic resections for malignancy, and after 
neurosurgical operations. 
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Within one aspect of the present invention, polynucleotides, polypeptides, agonists 
and/or agonists may be administered to the resection margin of a wide variety of tumors, 
including for example, breast, colon, brain and hepatic tumors. For example, within one 
embodiment of the invention, anti-angiogenic compounds may be administered to the site of 
a neurological tumor subsequent to excision, such that the formation of new blood vessels at 
the site are inhibited. 

The polynucleotides- polypeptides, agonists and/or agonists of the present invention 
may also be administered along with other anti-angiogenic factors. Representative examples 
of other anti-angiogenic factors include: Anti-Invasive Factor, retinoic acid and derivatives 
thereof, paclitaxel. Suramin, Tissue Inhibitor of Metalloproteinase-1, Tissue Inhibitor of 
Metalloproteinase-2, Plasminogen Activator Inhibitor- 1, Plasminogen Activator lnhibitor-2, 
and various forms of the lighter M d group" transition metals. 

Lighter "d group" transition metals include, for example, vanadium, molybdenum, 
tungsten, titanium, niobium, and tantalum species. Such transition metal species may form 
transition metal complexes. Suitable complexes of the above-mentioned transition metal 
species include oxo transition metal complexes. 

Representative examples of vanadium complexes include oxo vanadium complexes 
such as vanadate and vanadyl complexes. Suitable vanadate complexes include 
metavanadate and orthovanadate complexes such as, for example, ammonium metavanadate, 
sodium metavanadate, and sodium orthovanadate. Suitable vanadyl complexes include, for 
example, vanadyl acetylacetonate and vanadyl sulfate including vanadyl sulfate hydrates such 
as vanadyl sulfate mono- and trihydrates. 

Representative examples of tungsten and molybdenum complexes also include oxo 
complexes. Suitable oxo tungsten complexes include tungstate and tungsten oxide 
complexes. Suitable tungstate complexes include ammonium tungstate, calcium tungstate, 
sodium tungstate dihydrate, and tungstic acid. Suitable tungsten oxides include tungsten (IV) 
oxide and tungsten (VI) oxide. Suitable oxo molybdenum complexes include molybdate, 
molybdenum oxide, and molybdenyl complexes. Suitable molybdate complexes include 
ammonium molybdate and its hydrates, sodium molybdate and its hydrates, and potassium 
molybdate and its hydrates. Suitable molybdenum oxides include molybdenum (VI) oxide, 
molybdenum (VI) oxide, and molybdic acid. Suitable molybdenyl complexes include, for 
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example, molybdenyl acetylacetonate. Other suitable tungsten and molybdenum complexes 
include hydroxo derivatives derived from, for example, glycerol, tartaric acid, and sugars. 

A wide variety of other anti-angiogenic factors may also be utilized within the context 
of the present invention. Representative examples include platelet factor 4; protamine 
sulphate: sulphated chitin derivatives (prepared from queen crab shells), (Murata et ah, 
Cancer Res. 51:22-26, 1991); Sulphated Polysaccharide Peptidoglycan Complex (SP- PG) 
(the function of this compound may be enhanced by the presence of steroids such as estrogen, 
and tamoxifen citrate); Staurosporine: modulators of matrix metabolism, including for 
example, proline analogs, cishydroxyproline, d,L-3 ? 4-dehydroproline, Thiaproline, 
alpha,alpha-dipyridyl, aminopropionitrile fumarate; 4-propyI-5-(4-pyridinyl)-2(3H)- 
oxazolone: Methotrexate; Mitoxantrone: Heparin; Interferons; 2 Macroglobulin-serum; 
ChIMP-3 (Pavloff et al., J. Bio. Chem. 267:17321-17326, 1992); Chymostatin (Tomkinson et 
al., Biochem J. 286:475-480, 1992); Cyclodextrin Tetradecasulfate; Eponemycin; 
Camptothecin; Fumagillin (Ingber et al.. Nature 348:555-557, 1990); Gold Sodium 
Thiomalate ("GST"; Matsubara and Ziff, J. Clin. Invest. 79:1440-1446, 1987); 
anticollagenase-serum; alpha2-antiplasmin (Holmes et at., J. Biol. Chem. 262(4): 1659-1664, 
1987); Bisantrene (National Cancer Institute); Lobenzarit disodium (N-(2)-carboxyphenyl-4- 
chloroanthronilic acid disodium or "CCA"; Takeuchi et al., Agents Actions 36:312-316, 
1992); Thalidomide; Angostatic steroid; AGM-1470; carboxynaminolmidazole; and 
metalloproteinase inhibitors such as BB94. 

Diseases at the Cellular Level 

Diseases associated with increased cell survival or the inhibition of apoptosis that 
could be treated or detected by polynucleotides or polypeptides, as well as antagonists or 
agonists of the present invention, include cancers (such as follicular lymphomas, carcinomas 
with p53 mutations, and hormone-dependent tumors, including, but not limited to colon 
cancer, cardiac tumors, pancreatic cancer, melanoma, retinoblastoma, glioblastoma, lung 
cancer, intestinal cancer, testicular cancer, stomach cancer, neuroblastoma, myxoma, myoma, 
lymphoma, endothelioma, osteoblastoma, osteoclastoma, osteosarcoma, chondrosarcoma, 
adenoma, breast cancer, prostate cancer, Kaposi's sarcoma and ovarian cancer); autoimmune 
disorders (such as, multiple sclerosis, Sjogren's syndrome, Hashimoto's thyroiditis, biliary 
cirrhosis, Behcet's disease, Crohn's disease, polymyositis, systemic lupus erythematosus and 
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immune-related glomerulonephritis and rheumatoid arthritis) and viral infections (such as 
herpes viruses, pox viruses and adenoviruses), inflammation, graft v. host disease, acute graft 
rejection, and chronic graft rejection. In preferred embodiments, polynucleotides, 
polypeptides, and/or antagonists of the invention are used to inhibit growth, progression. 
5 and/or metasis of cancers, in particular those listed above. 

Additional diseases or conditions associated with increased cell survival that could be 
treated or detected by polynucleotides or polypeptides, or agonists or antagonists of the 
present invention include, but are not limited to, progression, and/or metastases of 
malignancies and related disorders such as leukemia (including acute leukemias (e.g., acute 
10 lymphocytic leukemia, acute myelocytic leukemia (including myeloblastic, promyelocytic, 
myelomonocytic, monocytic, and erythroleukemia)) and chronic leukemias (e.g., chronic 
myelocytic (granulocytic) leukemia and chronic lymphocytic leukemia)), polycythemia vera, 
lymphomas (e.g., Hodgkin's disease and non-Hodgkin's disease), multiple myeloma, 
Waldenstrom's macroglobulinemia, heavy chain disease, and solid tumors including, but not 
15 limited to, sarcomas and carcinomas such as fibrosarcoma, myxosarcoma, liposarcoma, 
chondrosarcoma, osteogenic sarcoma, chordoma, angiosarcoma, endotheliosarcoma, 
lymphangiosarcoma, lymphangioendotheliosarcoma, synovioma, mesothelioma, Ewing's 
tumor, leiomyosarcoma, rhabdomyosarcoma, colon carcinoma, pancreatic cancer, breast 
cancer, ovarian cancer, prostate cancer, squamous cell carcinoma, basal cell carcinoma, 

20 adenocarcinoma, sweat gland carcinoma, sebaceous gland carcinoma, papillary carcinoma, 
papillary adenocarcinomas, cystadenocarcinoma, medullary carcinoma, bronchogenic 
carcinoma, renal cell carcinoma, hepatoma, bile duct carcinoma, choriocarcinoma, 
seminoma, embryonal carcinoma, Wilm's tumor, cervical cancer, testicular tumor, lung 
carcinoma, small cell lung carcinoma, bladder carcinoma, epithelial carcinoma, glioma, 

25 astrocytoma, medulloblastoma, craniopharyngioma, ependymoma, pinealoma, 
hemangioblastoma, acoustic neuroma, oligodendroglioma, menangioma, melanoma, 
neuroblastoma, and retinoblastoma. 

Diseases associated with increased apoptosis that could be treated or detected by 
polynucleotides or polypeptides, as well as agonists or antagonists of the present invention, 

30 include AIDS; neurodegenerative disorders (such as Alzheimer's disease. Parkinson's disease. 
Amyotrophic lateral sclerosis, Retinitis pigmentosa, Cerebellar degeneration and brain tumor 
or prior associated disease); autoimmune disorders (such as, multiple sclerosis, Sjogren's 
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syndrome. Hashimoto's thyroiditis, biliary cirrhosis, Behcet's disease, Crohn's disease, 
polymyositis, systemic lupus erythematosus and immune-related glomerulonephritis and 
rheumatoid arthritis) myelodysplastic syndromes (such as aplastic anemia), graft v. host 
disease, ischemic injury (such as that caused by myocardial infarction, stroke and reperfusion 
5 injury), liver injury (e.g., hepatitis related liver injury, ischemia/reperfusion injury, 
cholestosis (bile duct injury) and liver cancer); toxin-induced liver disease (such as that 
caused by alcohol), septic shock, cachexia and anorexia. 

Wound Healing and Epithelial Cell Proliferation 

10 In accordance with yet a further aspect of the present invention, there is provided a 

process for utilizing polynucleotides or polypeptides, as well as agonists or antagonists of the 
present invention, for therapeutic purposes, for example, to stimulate epithelial cell 
proliferation and basal keratinocytes for the purpose of wound healing, and to stimulate hair 
follicle production and healing of dermal wounds. Polynucleotides or polypeptides, as well as 

15 agonists or antagonists of the present invention, may be clinically useful in stimulating 
wound healing including surgical wounds, excisional wounds, deep wounds involving 
damage of the dermis and epidermis, eye tissue wounds, dental tissue wounds, oral, cavity 
wounds, diabetic ulcers, dermal ulcers, cubitus ulcers, arterial ulcers, venous stasis ulcers, 
burns resulting from heat exposure or chemicals, and other abnormal wound healing 
20 conditions such as uremia, malnutrition, vitamin deficiencies and complications associted 
with systemic treatment with steroids, radiation therapy and antineoplastic drugs and 
antimetabolites. Polynucleotides or polypeptides, as well as agonists or antagonists of the 
present invention, could be used to promote dermal reestablishment subsequent to dermal 
loss 

25 Polynucleotides or polypeptides, as well as agonists or antagonists of the present 

invention, could be used to increase the adherence of skin grafts to a wound bed and to 
stimulate re-epithelialization from the wound bed. The following are types of grafts that 
polynucleotides or polypeptides, agonists or antagonists of the present invention, could be 
used to increase adherence to a wound bed: autografts, artificial skin, allografts, autodermic 

30 graft, autoepdermic grafts, avacular grafts, Blair-Brown grafts, bone graft, brephoplastic 
grafts, cutis graft, delayed graft, dermic graft, epidermic graft, fascia graft, full thickness 
graft, heterologous graft, xenograft, homologous graft, hyperplastic graft, lamellar graft, 
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mesh graft, mucosal graft, Ollier-Thiersch graft, omenpal graft, patch graft, pedicle graft, 
penetrating graft, split skin graft, thick split graft. Polynucleotides or polypeptides, as well as 
agonists or antagonists of the present invention, can be used to promote skin strength and to 
improve the appearance of aged skin. 

It is believed that polynucleotides or polypeptides, as well as agonists or antagonists of 
the present invention, will also produce changes in hepatocyte proliferation, and epithelial 
cell proliferation in the lung, breast, pancreas, stomach, small intesting, and large intestine. 
Polynucleotides or polypeptides, as well as agonists or antagonists of the present invention, 
could promote proliferation of epithelial cells such as sebocytes, hair follicles, hepatocytes, 
type II pneumocytes. mucin-producing goblet cells, and other epithelial cells and their 
progenitors contained within the skin, lung, liver, and gastrointestinal tract. Polynucleotides 
or polypeptides, agonists or antagonists of the present invention, may promote proliferation 
of endothelial cells, keratinocytes, and basal keratinocytes. 

Polynucleotides or polypeptides, as well as agonists or antagonists of the present 
invention, could also be used to reduce the side effects of gut toxicity that result from 
radiation, chemotherapy treatments or viral infections. Polynucleotides or polypeptides, as 
well as agonists or antagonists of the present invention, may have a cytoprotective effect on 
the small intestine mucosa. Polynucleotides or polypeptides, as well as agonists or 
antagonists of the present invention, may also stimulate healing of mucositis (mouth ulcers) 
that result from chemotherapy and viral infections. 

Polynucleotides or polypeptides, as well as agonists or antagonists of the present 
invention, could further be used in full regeneration of skin in full and partial thickness skin 
defects, including burns, (i.e., repopulation of hair follicles, sweat glands, and sebaceous 
glands), treatment of other skin defects such as psoriasis. Polynucleotides or polypeptides, as 
well as agonists or antagonists of the present invention, could be used to treat epidermolysis 
bullosa, a defect in adherence of the epidermis to the underlying dermis which results in 
frequent, open and painful blisters by accelerating reepithelialization of these lesions. 
Polynucleotides or polypeptides, as well as agonists or antagonists of the present invention, 
could also be used to treat gastric and doudenal ulcers and help heal by scar formation of the 
mucosal lining and regeneration of glandular mucosa and duodenal mucosal lining more 
rapidly. Inflamamatory bowel diseases, such as Crohn's disease and ulcerative colitis, are 
diseases which result in destruction of the mucosal surface of the small or large intestine, 
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respectively. Thus, polynucleotides or polypeptides, as well as agonists or antagonists of the 
present invention, could be used to promote the resurfacing of the mucosal surface to aid 
more rapid healing and to prevent progression of inflammatory bowel disease. Treatment 
with polynucleotides or polypeptides, agonists or antagonists of the present invention, is 
expected to have a significant effect on the production of mucus throughout the 
gastrointestinal tract and could be used to protect the intestinal mucosa from injurious 
substances that are ingested or following surgery. Polynucleotides or polypeptides, as well as 
agonists or antagonists of the present invention, could be used to treat diseases associate with 
the under expression. 

Moreover, polynucleotides or polypeptides, as well as agonists or antagonists of the 
present invention, could be used to prevent and heal damage to the lungs due to various 
pathological states. Polynucleotides or polypeptides, as well as agonists or antagonists of the 
present invention, which could stimulate proliferation and differentiation and promote the 
repair of alveoli and brochiolar epithelium to prevent or treat acute or chronic lung damage. 
For example, emphysema, which results in the progressive loss of aveoli, and inhalation 
injuries, i.e., resulting from smoke inhalation and burns, that cause necrosis of the bronchiolar 
epithelium and alveoli could be effectively treated using polynucleotides or polypeptides, 
agonists or antagonists of the present invention. Also, polynucleotides or polypeptides, as 
well as agonists or antagonists of the present invention, could be used to stimulate the 
proliferation of and differentiation of type II pneumocytes, which may help treat or prevent 
disease such as hyaline membrane diseases, such as infant respiratory distress syndrome and 
bronchopulmonary displasia, in premature infants. 

Polynucleotides or polypeptides, as well as agonists or antagonists of the present 
invention, could stimulate the proliferation and differentiation of hepatocytes and, thus, could 
be used to alleviate or treat liver diseases and pathologies such as fulminant liver failure 
caused by cirrhosis, liver damage caused by viral hepatitis and toxic substances (i.e., 
acetaminophen, carbon tetraholoride and other hepatotoxins known in the art). 

In addition, polynucleotides or polypeptides, as well as agonists or antagonists of the 
present invention, could be used treat or prevent the onset of diabetes mellitus. In patients 
with newly diagnosed Types I and II diabetes, where some islet cell function remains, 
polynucleotides or polypeptides, as well as agonists or antagonists of the present invention, 
could be used to maintain the islet function so as to alleviate, delay or prevent permanent 
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manifestation of the disease. Also, polynucleotides or polypeptides, as well as agonists or 
antagonists of the present invention, could be used as an auxiliary in islet cell transplantation 
to improve or promote islet cell function. 

Neurological Diseases 

In accordance with yet a further aspect of the present invention, there is provided a 
process for utilizing polynucleotides or polypeptides, as well as agonists or antagonists of the 
present invention, for therapeutic purposes, for example, to stimulate 'neurological cell 
proliferation and/or differentiation. Therefore, polynucleotides, polypeptides, agonists and/or 
antagonists of the invention may be used to treat and/or detect neurologic diseases. 
Moreover, polynucleotides or polypeptides, or agonists or antagonists of the invention, can be 
used as a marker or detector of a particular nervous system disease or disorder. 

Examples of neurologic diseases which can be treated or detected with 
polynucleotides, polypeptides, agonists, and/or antagonists of the present invention include 
brain diseases, such as metabolic brain diseases which includes phenylketonuria such as 
maternal phenylketonuria, pyruvate carboxylase deficiency, pyruvate dehydrogenase 
complex deficiency, Wernicke's Encephalopathy, brain edema, brain neoplasms such as 
cerebellar neoplasms which include infratentorial neoplasms, cerebral ventricle neoplasms 
such as choroid plexus neoplasms, hypothalamic neoplasms, supratentorial neoplasms, 
canavah disease, cerebellar diseases such as cerebellar ataxia which include spinocerebellar 
degeneration such as ataxia telangiectasia, cerebellar dyssynergia, Friederich's Ataxia, 
Machado-Joseph Disease, olivopontocerebellar atrophy, cerebellar neoplasms such as 
infratentorial neoplasms, diffuse cerebral sclerosis such as encephalitis periaxialis, globoid 
cell leukodystrophy, metachromatic leukodystrophy and subacute sclerosing panencephalitis, 
cerebrovascular disorders (such as carotid artery diseases which include carotid artery 
thrombosis, carotid stenosis and Moyamoya Disease, cerebral amyloid angiopathy, cerebral 
aneurysm, cerebral anoxia, cerebral arteriosclerosis, cerebral arteriovenous malformations, 
cerebral artery diseases, cerebral embolism and thrombosis such as carotid artery thrombosis, 
sinus thrombosis and Wallenberg's Syndrome, cerebral hemorrhage such as epidural 
hematoma, subdural hematoma and subarachnoid hemorrhage, cerebral infarction, cerebral 
ischemia such as transient cerebral ischemia, Subclavian Steal Syndrome and vertebrobasilar 
insufficiency, vascular dementia such as multi-infarct dementia, periventricular leukomalacia, 
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vascular headache such as cluster headache, migraine, dementia such as AIDS Dementia 
Complex, presenile dementia such as Alzheimer's Disease and Creutzfeldt-Jakob Syndrome, 
senile dementia such as Alzheimer's Disease and progressive supranuclear palsy, vascular 
dementia such as multi-infarct dementia, encephalitis which include encephalitis periaxialis, 
viral encephalitis such as epidemic encephalitis, Japanese Encephalitis, St. Louis 
Encephalitis, tick-borne encephalitis and West Nile Fever, acute disseminated 
encephalomyelitis, meningoencephalitis such as uveomeningoencephalitic syndrome, 
Postencephalitic Parkinson Disease and subacute sclerosing panencephalitis, 
encephalomalacia such as periventricular leukomalacia, epilepsy such as generalized epilepsy 
which includes infantile spasms, absence epilepsy, myoclonic epilepsy which includes 
MERRF Syndrome, tonic-clonic epilepsy, partial epilepsy such as complex partial epilepsy, 
frontal lobe epilepsy and temporal lobe epilepsy, post-traumatic epilepsy, status epilepticus 
such as Epilepsia Partialis Continua, Hallervorden-Spatz Syndrome, hydrocephalus such as 
Dandy- Walker Syndrome and normal pressure hydrocephalus, hypothalamic diseases such as 
hypothalamic neoplasms, cerebral malaria, narcolepsy which includes cataplexy, bulbar 
poliomyelitis, cerebri pseudotumor, Rett Syndrome, Reye's Syndrome, thalamic diseases, 
cerebral toxoplasmosis, intracranial tuberculoma and Zellweger Syndrome, central nervous 
system infections such as AIDS Dementia Complex, Brain Abscess, subdural empyema, 
encephalomyelitis such as Equine Encephalomyelitis, Venezuelan Equine Encephalomyelitis, 
Necrotizing Hemorrhagic Encephalomyelitis, Visna, cerebral malaria, meningitis such as 
arachnoiditis, aseptic meningtitis such as viral meningtitis which includes lymphocytic 
choriomeningitis. Bacterial meningtitis which includes Haemophilus Meningtitis, Listeria 
Meningtitis. Meningococcal Meningtitis such as Waterhouse-Friderichsen Syndrome, 
Pneumococcal Meningtitis and meningeal tuberculosis, fungal meningitis such as 
Cryptococcal Meningtitis, subdural effusion, meningoencephalitis such as 
uvemeningoencephalitic syndrome, myelitis such as transverse myelitis, neurosyphilis such 
as tabes dorsalis, poliomyelitis which includes bulbar poliomyelitis and postpoliomyelitis 
syndrome, prion diseases (such as Creutzfeldt-Jakob Syndrome, Bovine Spongiform 
Encephalopathy, Gerstmann-Straussler Syndrome, Kuru, Scrapie) cerebral toxoplasmosis, 
central nervous system neoplasms such as brain neoplasms that include cerebellear 
neoplasms such as infratentorial neoplasms, cerebral ventricle neoplasms such as choroid 
plexus neoplasms, hypothalamic neoplasms and supratentorial neoplasms, meningeal 
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neoplasms, spinal cord neoplasms which include epidural neoplasms, demyelinating diseases 
such as Canavan Diseases, diffuse cerebral sceloris which includes adrenoleukodystrophy ; 
encephalitis periaxialis, globoid cell leukodystrophy, diffuse cerebral sclerosis such as 
metachromatic leukodystrophy, allergic encephalomyelitis, necrotizing hemorrhagic 
encephalomyelitis, progressive multifocal leukoencephalopathy, multiple sclerosis, central 
pontine myelinolysis, transverse myelitis, neuromyelitis optica, Scrapie, Swayback, Chronic 
Fatigue Syndrome, Visna, High Pressure Nervous Syndrome, Meningism, spinal cord 
diseases such as amyotonia congenita, amyotrophic lateral sclerosis, spinal muscular atrophy 
such as Werdnig-Hoffmann Disease, spinal cord compression, spinal cord neoplasms such as 
epidural neoplasms, syringomyelia. Tabes Dorsalis, Stiff-Man Syndrome, mental retardation 
such as Angelman Syndrome, Cri-du-Chat Syndrome. De Lange's Syndrome, Down 
Syndrome, Gangliosidoses such as gangliosidoses G(M1), Sandhoff Disease, Tay-Sachs 
Disease, Hartnup Disease, homocystinuria, Laurence-Moon- Biedl Syndrome, Lesch-Nyhan 
Syndrome, Maple Syrup Urine Disease, mucolipidosis such as fucosidosis, neuronal ceroid- 
lipofuscinosis, oculocerebrorenal syndrome, phenylketonuria such as maternal 
phenylketonuria, Prader-Willi Syndrome, Rett Syndrome, Rubinstein-Taybi Syndrome, 
Tuberous Sclerosis, WAGR Syndrome, nervous system abnormalities such as 
holoprosencephaly, neural tube defects such as anencephaly which includes 
hydrangencephaly, Arnold-Chair i Deformity, encephalocele, meningocele, 
meningomyelocele, spinal dysraphism such as spina bifida cystica and spina bifida occulta, 
hereditary motor and sensory neuropathies which include Charcot-Marie Disease, Hereditary 
optic atrophy, Refsum's Disease, hereditary spastic paraplegia, Werdnig-Hoffmann Disease, 
Hereditary Sensory and Autonomic Neuropathies such as Congenital Analgesia and Familial 
Dysautonomia, Neurologic manifestations (such as agnosia that include Gerstmann's 
Syndrome, Amnesia such as retrograde amnesia, apraxia, neurogenic bladder, cataplexy, 
communicative disorders such as hearing disorders that includes deafness, partial hearing 
loss, loudness recruitment and tinnitus, language disorders such as aphasia which include 
agraphia, anomia, broca aphasia, and Wernicke Aphasia, Dyslexia such as Acquired 
Dyslexia, language development disorders, speech disorders such as aphasia which includes 
anomia. broca aphasia and Wernicke Aphasia, articulation disorders, communicative 
disorders such as speech disorders which include dysarthria, echolalia, mutism and stuttering, 
voice disorders such as aphonia and hoarseness, decerebrate state, delirium, fasciculation, 
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hallucinations, meningism. movement disorders such as angelman syndrome, ataxia, 
athetosis, chorea, dystonia, hypokinesia, muscle hypotonia, myoclonus, tic, torticollis and 
tremor, muscle hypertonia such as muscle rigidity such as stiff-man syndrome, muscle 
spasticity, paralysis such as facial paralysis which includes Herpes Zoster Oticus, 
Gastroparesis. Hemiplegia, ophthalmoplegia such as diplopia, Duane's Syndrome, Horner's 
Syndrome, Chronic progressive external ophthalmoplegia such as Kearns Syndrome, Bulbar 
Paralysis, Tropical Spastic Paraparesis. Paraplegia such as Brown-Sequard Syndrome, 
quadriplegia, respiratory paralysis and vocal cord paralysis, paresis, phantom limb, taste 
disorders such as ageusia and dysgeusia, vision disorders such as amblyopia, blindness, color 
vision defects, diplopia, hemianopsia, scotoma and subnormal vision, sleep disorders such as 
hypersomnia which includes Kleine-Levin Syndrome, insomnia, and somnambulism, spasm 
such as trismus, unconsciousness such as coma, persistent vegetative state and syncope and 
vertigo, neuromuscular diseases such as amyotonia congenita, amyotrophic lateral sclerosis, 
Lambert-Eaton Myasthenic Syndrome, motor neuron disease, muscular atrophy such as 
spinal muscular atrophy, Charcot-Marie Disease and Werdnig-Hoffmann Disease, 
Postpoliomyelitis Syndrome, Muscular Dystrophy, Myasthenia Gravis, Myotonia Atrophica, 
Myotonia Confenita, Nemaline Myopathy, Familial Periodic Paralysis, Multiplex 
Paramyoclonus, Tropical Spastic Paraparesis and Stiff-Man Syndrome, peripheral nervous 
system diseases such as acrodynia, amyloid neuropathies, autonomic nervous system diseases 
such as Adie's Syndrome, Barre-Lieou Syndrome, Familial Dysautonomia, Horner's 
Syndrome, Reflex Sympathetic Dystrophy and Shy-Drager Syndrome, Cranial Nerve 
Diseases such as Acoustic Nerve Diseases such as Acoustic Neuroma which includes 
Neurofibromatosis 2, Facial Nerve Diseases such as Facial Neuralgia,Melkersson-Rosenthal 
Syndrome, ocular motility disorders which includes amblyopia, nystagmus, oculomotor nerve 
paralysis, ophthalmoplegia such as Duane's Syndrome, Horner's Syndrome, Chronic 
Progressive External Ophthalmoplegia which includes Kearns Syndrome, Strabismus such as 
Esotropia and Exotropia, Oculomotor Nerve Paralysis, Optic Nerve Diseases such as Optic 
Atrophy which includes Hereditary Optic Atrophy, Optic Disk Drusen. Optic Neuritis such as 
Neuromyelitis Optica, Papilledema, Trigeminal Neuralgia, Vocal Cord Paralysis, 
Demyelinating Diseases such as Neuromyelitis Optica and Swayback. Diabetic neuropathies 
such as diabetic foot, nerve compression syndromes such as carpal tunnel syndrome, tarsal 
tunnel syndrome, thoracic outlet syndrome such as cervical rib syndrome, ulnar nerve 
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compression syndrome, neuralgia such as causalgia, cervico-brachial neuralgia, facial 
neuralgia and trigeminal neuralgia, neuritis such as experimental allergic neuritis, optic 
neuritis, polyneuritis, polyradiculoneuritis and radiculities such as polyradiculitis, hereditary 
motor and sensory neuropathies such as Charcot-Marie Disease. Hereditary Optic Atrophy, 
Refsum's Disease, Hereditary Spastic Paraplegia and Werdnig-Hoffmann Disease, Hereditary 
Sensory and Autonomic Neuropathies which include Congenital Analgesia and Familial 
Dysautonomia, POEMS Syndrome, Sciatica, Gustatory Sweating and Tetany). 

Infectious Disease 

Polynucleotides or polypeptides, as well as agonists or antagonists of the present 
invention can be used to treat or detect infectious agents. For example, by increasing the 
immune response, particularly increasing the proliferation and differentiation of B and/or T 
cells, infectious diseases may be treated. The immune response may be increased by either 
enhancing an existing immune response, or by initiating a new immune response. 
Alternatively, polynucleotides or polypeptides, as well as agonists or antagonists of the 
present invention may also directly inhibit the infectious agent, without necessarily eliciting 
an immune response. 

Viruses are one example of an infectious agent that can cause disease or symptoms 
that can be treated or detected by a polynucleotide or polypeptide and/or agonist or antagonist 
of the present invention. Examples of viruses, include, but are not limited to Examples of 
viruses, include, but are not limited to the following DNA and RNA viruses and viral 
families: Arbovirus, Adenoviridae, Arenaviridae, Arteri virus, Birnaviridae, Bunyaviridae, 
Caliciviridae, Circoviridae, Coronaviridae, Dengue, EBV, HIV, Flaviviridae, Hepadnaviridae 
(Hepatitis), Herpesviridae (such as, Cytomegalovirus, Herpes Simplex, Herpes Zoster), 
Mononegavirus (e.g., Paramyxoviridae, Morbillivirus, Rhabdoviridae), Orthomyxoviridae 
(e.g., Influenza A, Influenza B, and parainfluenza), Papiloma virus, Papovaviridae, 
Parvoviridae, Picornaviridae, Poxviridae (such as Smallpox or Vaccinia), Reoviridae (e.g., 
Rotavirus), Retroviridae (HTLV-I, HTLV-II, Lentivirus), and Togaviridae (e.g., Rubivirus). 
Viruses falling within these families can cause a variety of diseases or symptoms, including, 
but not limited to: arthritis, bronchiollitis. respiratory syncytial virus, encephalitis, eye 
infections (e.g., conjunctivitis, keratitis), chronic fatigue syndrome, hepatitis (A, B, C, E, 
Chronic Active, Delta), Japanese B encephalitis, Junin, Chikungunya, Rift Valley fever, 
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yellow fever, meningitis, opportunistic infections (e.g.. AIDS), pneumonia. Burkitt's 
Lymphoma, chickenpox, hemorrhagic fever, Measles. Mumps, Parainfluenza, Rabies, the 
common cold. Polio, leukemia. Rubella, sexually transmitted diseases, skin diseases (e.g., 
Kaposi's, warts), and viremia. polynucleotides or polypeptides, or agonists or antagonists of 
the invention, can be used to treat or detect any of these symptoms or diseases. In specific 
embodiments, polynucleotides, polypeptides, or agonists or antagonists of the invention are 
used to treat: meningitis. Dengue, EBV, and/or hepatitis (e.g., hepatitis B). In an additional 
specific embodiment polynucleotides, polypeptides, or agonists or antagonists of the 
invention are used to treat patients nonresponsive to one or more other commercially 
available hepatitis vaccines. In a further specific embodiment polynucleotides, polypeptides, 
or agonists or antagonists of the invention are used to treat AIDS. 

Similarly, bacterial or fungal agents that can cause disease or symptoms and that can 
be treated or detected by a polynucleotide or polypeptide and/or agonist or antagonist of the 
present invention include, but not limited to, include, but not limited to, the following Gram- 
Negative and Gram-positive bacteria and bacterial families and fungi: Actinomycetales (e.g., 
Corynebacterium, Mycobacterium, Norcardia), Cryptococcus neoformans, Aspergillosis, 
Bacillaceae (e.g., Anthrax, Clostridium), Bacteroidaceae, Blastomycosis, Bordetella, Borrelia 
(e.g., Borrelia burgdorferi, Brucellosis, Candidiasis, Campylobacter, Coccidioidomycosis, 
Cryptococcosis, Dermatocycoses, E. coli (e.g., Enterotoxigenic E. coli and 
Enterohemorrhagic E. coli), Enterobacteriaceae (Klebsiella, Salmonella (e.g., Salmonella 
typhi, and Salmonella paratyphi), Serratia, Yersinia), Erysipelothrix, Helicobacter, 
Legionellosis. Leptospirosis, Listeria, Mycoplasmatales, Mycobacterium leprae, Vibrio 
cholerae, Neisseriaceae (e.g., Acinetobacter, Gonorrhea, Menigococcal), Meisseria 
meningitidis, Pasteurellacea Infections (e.g., Actinobacillus, Heamophilus (e.g., Heamophilus 
influenza type B), Pasteurella), Pseudomonas, Rickettsiaceae, Chlamydiaceae, Syphilis, 
Shigella spp.. Staphylococcal, Meningococcal, Pneumococcal and Streptococcal (e.g., 
Streptococcus pneumoniae and Group B Streptococcus). These bacterial or fungal families 
can cause the following diseases or symptoms, including, but not limited to: bacteremia, 
endocarditis, eye infections (conjunctivitis, tuberculosis, uveitis), gingivitis, opportunistic 
infections (e.g.. AIDS related infections), paronychia, prosthesis-related infections. Reiter's 
Disease, respiratory tract infections, such as Whooping Cough or Empyema, sepsis, Lyme 
Disease, Cat-Scratch Disease, Dysentery, Paratyphoid Fever, food poisoning, Typhoid, 
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pneumonia. Gonorrhea, meningitis (e.g., mengitis types A and B). Chlamydia, Syphilis, 
Diphtheria, Leprosy. Paratuberculosis, Tuberculosis, Lupus. Botulism, gangrene, tetanus, 
impetigo. Rheumatic Fever, Scarlet Fever, sexually transmitted diseases, skin diseases (e.g., 
cellulitis, dermatocycoses), toxemia, urinary tract infections, wound infections. 
Polynucleotides or polypeptides, agonists or antagonists of the invention, can be used to treat 
or detect any of these symptoms or diseases. In specific embodiments, Ppolynucleotides, 
polypeptides, agonists or antagonists of the invention are used to treat: tetanus, Diptheria, 
botulism, and/or meningitis type B. 

Moreover, parasitic agents causing disease or symptoms that can be treated or 
detected by a polynucleotide or polypeptide and/or agonist or antagonist of the present 
invention include, but not limited to, the following families or class: Amebiasis, Babesiosis, 
Coccidiosis, Cryptosporidiosis, Dientamoebiasis, Dourine, Ectoparasitic, Giardiasis, 
Helminthiasis, Leishmaniasis, Theileriasis, Toxoplasmosis, Trypanosomiasis, and 
Trichomonas and Sporozoans (e.g., Plasmodium virax, Plasmodium falciparium. Plasmodium 
malariae and Plasmodium ovale). These parasites can cause a variety of diseases or 
symptoms, including, but not limited to: Scabies, Trombiculiasis, eye infections, intestinal 
disease (e.g., dysentery, giardiasis), liver disease, lung disease, opportunistic infections (e.g., 
AIDS related), malaria, pregnancy complications, and toxoplasmosis, polynucleotides or 
polypeptides, or agonists or antagonists of the invention, can be used to treat or detect any of 
these symptoms or diseases. 

Polynucleotides or polypeptides, as well as agonists or antagonists of the present 
invention of the present invention could either be by administering an effective amount of a 
polypeptide to the patient, or by removing cells from the patient, supplying the cells with a 
polynucleotide of the present invention, and returning the engineered cells to the patient (ex 
vivo therapy). Moreover, the polypeptide or polynucleotide of the present invention can be 
used as an antigen in a vaccine to raise an immune response against infectious disease. 

Regeneration 

Polynucleotides or polypeptides, as well as agonists or antagonists of the present 
invention can be used to differentiate, proliferate, and attract cells, leading to the regeneration 
of tissues. (See, Science 276:59-87 (1997).) The regeneration of tissues could be used to 
repair, replace, or protect tissue damaged by congenital defects, trauma (wounds, burns, 
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incisions, or ulcers), age, disease (e.g. osteoporosis, osteocarthritis, periodontal disease, liver 
failure), surgery, including cosmetic plastic surgery, fibrosis, reperfusion injury, or systemic 
cytokine damage. 

Tissues that could be regenerated using the present invention include organs (e.g., 
pancreas, liver, intestine, kidney, skin, endothelium), muscle (smooth, skeletal or cardiac), 
vasculature (including vascular and lymphatics), nervous, hematopoietic, and skeletal (bone, 
cartilage, tendon, and ligament) tissue. Preferably, regeneration occurs without or decreased 
scarring. Regeneration also may include angiogenesis. 

Moreover, polynucleotides or polypeptides, as well as agonists or antagonists of the 
present invention, may increase regeneration of tissues difficult to heal. For example, 
increased tendon/ligament regeneration would quicken recovery time after damage. 
Polynucleotides or polypeptides, as well as agonists or antagonists of the present invention 
could also be used prophylactically in an effort to avoid damage. Specific diseases that could 
be treated include of tendinitis, carpal tunnel syndrome, and other tendon or ligament defects. 
A further example of tissue regeneration of non-healing wounds includes pressure ulcers, 
ulcers associatedwith vascular insufficiency, surgical, and traumatic wounds. 

Similarly, nerve and brain tissue could also be regenerated by using polynucleotides 
or polypeptides, as well as agonists or antagonists of the present invention, to proliferate and 
differentiate nerve cells. Diseases that could be treated using this method include central and 
peripheral nervous system diseases, neuropathies, or mechanical and traumatic disorders 
(e.g., spinal cord disorders, head trauma, cerebrovascular disease, and stoke). Specifically, 
diseases associated with peripheral nerve injuries, peripheral neuropathy (e.g., resulting from 
chemotherapy or other medical therapies), localized neuropathies, and central nervous system 
diseases (e.g., Alzheimer's disease, Parkinson's disease, Huntington's disease, amyotrophic 
lateral sclerosis, and Shy-Drager syndrome), could all be treated using the polynucleotides or 
polypeptides, as well as agonists or antagonists of the present invention. 

Chemotaxis 

Polynucleotides or polypeptides, as well as agonists or antagonists of the present 
invention may have chemotaxis activity. A chemotaxic molecule attracts or mobilizes cells 
(e.g., monocytes, fibroblasts, neutrophils, T-cells, mast cells, eosinophils, epithelial and/or 
endothelial cells) to a particular site in the body, such as inflammation, infection, or site of 
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hyperproliferation. The mobilized cells can then fight off and/or heal the particular trauma or 
abnormality. 

Polynucleotides or polypeptides, as well as agonists or antagonists of the present 
invention may increase chemotaxic activity of particular cells. These chemotactic molecules 
can then be used to treat inflammation, infection, hyperproliferative disorders, or any immune 
system disorder by increasing the number of cells targeted to a particular location in the body. 
For example, chemotaxic molecules can be used to treat wounds and other trauma to tissues 
by attracting immune cells to the injured location. Chemotactic molecules of the present 
invention can also attract fibroblasts, which can be used to treat wounds. 

It is also contemplated that polynucleotides or polypeptides, as well as agonists or 
antagonists of the present invention may inhibit chemotactic activity. These molecules could 
also be used to treat disorders. Thus, polynucleotides or polypeptides, as well as agonists or 
antagonists of the present invention could be used as an inhibitor of chemotaxis. 



Binding Activity 

A polypeptide of the present invention may be used to screen for molecules that bind 
to the polypeptide or for molecules to which the polypeptide binds. The binding of the 
polypeptide and the molecule may activate (agonist), increase, inhibit (antagonist), or 
decrease activity of the polypeptide or the molecule bound. Examples of such molecules 
include antibodies, oligonucleotides, proteins (e.g., receptors),or small molecules. 

Preferably, the molecule is closely related to the natural ligand of the polypeptide, 
e.g., a fragment of the ligand, or a natural substrate, a ligand, a structural or functional 
mimetic. (See, Coligan et ah, Current Protocols in Immunology l(2):Chapter 5 (1991).) 
Similarly, the molecule can be closely related to the natural receptor to which the polypeptide 
binds, or at least, a fragment of the receptor capable of being bound by the polypeptide (e.g., 
active site). In either case, the molecule can be rationally designed using known techniques. 

Preferably, the screening for these molecules involves producing appropriate cells 
which express the polypeptide. Preferred cells include cells from mammals, yeast, 
Drosophila, or E. coli. Cells expressing the polypeptide (or cell membrane containing the 
expressed polypeptide) are then preferably contacted with a test compound potentially 
containing the molecule to observe binding, stimulation, or inhibition of activity of either the 
polypeptide or the molecule. 
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The assay may simply test binding of a candidate compound to the polypeptide, 
wherein binding is detected by a label, or in an assay involving competition with a labeled 
competitor. Further, the assay may test whether the candidate compound results in a signal 
generated by binding to the polypeptide. 

Alternatively, the assay can be * carried out using cell-free preparations, 
polypeptide/molecule affixed to a solid support, chemical libraries, or natural product 
mixtures. The assay may also simply comprise the steps of mixing a candidate compound 
with a solution containing a polypeptide, measuring polypeptide/molecule activity or 
binding, and comparing the polypeptide/molecule activity or binding to a standard. 

Preferably, an ELISA assay can measure polypeptide level or activity in a sample 
(e.g., biological sample) using a monoclonal or polyclonal antibody. The antibody can 
measure polypeptide level or activity by either binding, directly or indirectly, to the 
polypeptide or by competing with the polypeptide for a substrate. 

Additionally, the receptor to which the polypeptide of the present invention binds can 
be identified by numerous methods known to those of skill in the art, for example, ligand 
panning and FACS sorting (Coligan, et aL, Current Protocols in Immun., 1(2), Chapter 5, 
(1991)). For example, expression cloning is employed wherein polyadenylated RNA is 
prepared from a cell responsive to the polypeptides, for example, NIH3T3 cells which are 
knbwn to contain multiple receptors for the FGF family proteins, and SC-3 cells, and a cDNA 
library created from this RNA is divided into pools and used to transfect COS cells or other 
cells that are not responsive to the polypeptides. Transfected cells which are grown on glass 
slides are exposed to the polypeptide of the present invention, after they have been labelled. 
The polypeptides can be labeled by a variety of means including iodination or inclusion of a 
recognition site for a site-specific protein kinase. 

Following fixation and incubation, the slides are subjected to autoradiographic 
analysis. Positive pools are identified and sub-pools are prepared and re-transfected using an 
iterative sub-pooling and re-screening process, eventually yielding a single clones that 
encodes the putative receptor. 

As an alternative approach for receptor identification, the labeled polypeptides can be 
photoaffinity linked with cell membrane or extract preparations that express the receptor 
molecule. Cross-linked material is resolved by PAGE analysis and exposed to X-ray film. 
The labeled complex containing the receptors of the polypeptides can be excised, resolved 
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into peptide fragments, and subjected to protein microsequencing. The amino acid sequence 
obtained from microsequencing would be used to design a set of degenerate oligonucleotide 
probes to screen a cDNA library to identify the genes encoding the putative receptors. 

Moreover, the techniques of gene-shuffling, motif-shuffling, exon-shuffling, and/or 
codon-shuffling (collectively referred to as "DNA shuffling") may be employed to modulate 
the activities of the polypeptide of the present invention thereby effectively generating 
agonists and antagonists of the polypeptide of the present invention. See generally, U.S. 
Patent Nos. 5,605,793, 5,81 1,238, 5,830,721, 5,834,252, and 5,837,458, and Patten, P. A. ? et 
al, Curr. Opinion Biotechnol. 8:724-33 (1997); Harayama, S. Trends BiotechnoL 16(2):76- 
82 (1998); Hansson, L. O., et al.. J. Mol. Biol. 287:265-76 (1999); and Lorenzo, M. M. and 
Blasco, R. Biotechniques 24(2):308-13 (1998) (each of these patents and publications are 
hereby incorporated by reference). In one embodiment, alteration of polynucleotides and 
corresponding polypeptides may be achieved by DNA shuffling. DNA shuffling involves the 
assembly of two or more DNA segments into a desired molecule by homologous, or site- 
specific, recombination. In another embodiment, polynucleotides and corresponding 
polypeptides may be alterred by being subjected to random mutagenesis by error-prone PCR, 
random nucleotide insertion or other methods prior to recombination. In another 
embodiment, one or more components, motifs, sections, parts, domains, fragments, etc., of 
the polypeptide of the present invention may be recombined with one or more components, 
motifs, sections, parts, domains, fragments, etc. of one or more heterologous molecules. In 
preferred embodiments, the heterologous molecules are family members. In further preferred 
embodiments, the heterologous molecule is a growth factor such as, for example, 
platelet-derived growth factor (PDGF), insulin-like growth factor (IGF-I), transforming 
growth factor (TGF)-alpha, epidermal growth factor (EGF), fibroblast growth factor (FGF), 
TGF-beta, bone morphogenetic protein (BMP)-2, BMP-4, BMP-5, BMP-6, BMP-7, activins 
A and B, decapentaplegic(dpp), 60A, OP-2, dorsalin, growth differentiation factors (GDFs), 
nodal, MIS, inhibin-alpha, TGF-beta 1, TGF-beta2, TGF-beta3, TGF-beta5, and giial-derived 
neurotrophic factor (GDNF). 

Other preferred fragments are biologically active fragments of the polypeptide of the 
present invention. Biologically active fragments are those exhibiting activity similar, but not 
necessarily identical, to an activity of the polypeptide of the present invention. The 
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biological activity of the fragments may include an improved desired activity, or a decreased 
undesirable activity. 

Additionally, this invention provides a method of screening compounds to identify 
those which modulate the action of the polypeptide of the present invention. An example of 
such an assay comprises combining a mammalian fibroblast cell, a the polypeptide of the 
present invention, the compound to be screened and 3[H] thymidine under cell culture 
conditions where the fibroblast cell would normally proliferate. A control assay may be 
performed in the absence of the compound to be screened and compared to the amount of 
fibroblast proliferation in the presence of the compound to determine if the compound 
stimulates proliferation by determining the uptake of 3 [H] thymidine in each case. The 
amount of fibroblast cell proliferation is measured by liquid scintillation chromatography 
which measures the incorporation of 3 [H] thymidine. Both agonist and antagonist 
compounds may be identified by this procedure. 

In another method, a mammalian cell or membrane preparation expressing a receptor 
for a polypeptide of the present invention is incubated with a labeled polypeptide of the 
present invention in the presence of the compound. The ability of the compound to enhance 
or block this interaction could then be measured. Alternatively, the response of a known 
second messenger system following interaction of a compound to be screened and the 
receptor is measured and the ability of the compound to bind to the receptor and elicit a 
second messenger response is measured to determine if the compound is a potential agonist 
or antagonist. Such second messenger systems include but are not limited to, cAMP ' 
guanylate cyclase, ion channels or phosphoinositide hydrolysis. 

All of these above assays can be used as diagnostic or prognostic markers. The 
molecules discovered using these assays can be used to treat disease or to bring about a 
particular result in a patient (e.g., blood vessel growth) by activating or inhibiting the 
polypeptide/molecule. Moreover, the assays can discover agents which may inhibit or 
enhance the production of the polypeptides of the invention from suitably manipulated cells 
or tissues. 

Therefore, the invention includes a method of identifying compounds which bind to a 
polypeptide of the invention comprising the steps of: (a) incubating a candidate binding 
compound with a polypeptide of the present invention; and (b) determining if binding has 
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occurred. Moreover, the invention includes a method of identifying agonists/antagonists 
comprising the steps of: (a) incubating a candidate compound with a polypeptide of the 
present invention, (b) assaying a biological activity, and (b) determining if a biological 
activity of the polypeptide has been altered. 

Targeted Delivery 

In another embodiment, the invention provides a method of delivering compositions 
to targeted cells expressing a receptor for a polypeptide of the invention, or cells expressing 
a cell bound form of a polypeptide of the invention. 

As discussed herein, polypeptides or antibodies of the invention may be associated 
with heterologous polypeptides, heterologous nucleic acids, toxins, or prodrugs via 
hydrophobic, hydrophilic, ionic and/or covalent interactions. In one embodiment, the 
invention provides a method for the specific delivery of compositions of the invention to cells 
by administering polypeptides of the invention (including antibodies) that are associated with 
heterologous polypeptides or nucleic acids. In one example, the invention provides a method 
for delivering a therapeutic protein into the targeted cell. In another example, the invention 
provides a method for delivering a single stranded nucleic acid (e.g., antisense or ribozymes) 
or double stranded nucleic acid (e.g., DNA that can integrate into the cell's genome or 
replicate episomally and that can be transcribed) into the targeted cell. 

In another embodiment, the invention provides a method for the specific destruction 
of cells (e.g., the destruction of tumor cells) by administering polypeptides of the invention 
(e.g., polypeptides of the invention or antibodies of the invention) in association with toxins 
or cytotoxic prodrugs. 

By "toxin" is meant compounds that bind and activate endogenous cytotoxic effector 
systems, radioisotopes, holotoxins, modified toxins, catalytic subunits of toxins, or any 
molecules or enzymes not normally present in or on the surface of a cell that under defined 
conditions cause the cell's death. Toxins that may be used according to the methods of the 
invention include, but are not limited to, radioisotopes known in the art, compounds such as, 
for example, antibodies (or complement fixing containing portions thereof) that bind an 
inherent or induced endogenous cytotoxic effector system, thymidine kinase, endonuclease, 
RNAse, alpha toxin, ricin, abrin, Pseudomonas exotoxin A, diphtheria toxin, saporin, 
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momordin, gelonin. pokeweed antiviral protein, alpha-sarcin and cholera toxin. By 
"cytotoxic prodrug" is meant a non-toxic compound that is converted by an enzyme, 
normally present in the cell, into a cytotoxic compound. Cytotoxic prodrugs that may be 
used according to the methods of the invention include, but are not limited to, glutamyl 
derivatives of benzoic acid mustard alkylating agent, phosphate derivatives of etoposide or 
mitomycin C, cytosine arabinoside, daunorubisin, and phenoxyacetamide derivatives of 
doxorubicin. 

Drug Screening 

Further contemplated is the use of the polypeptides of the present invention, or the 
polynucleotides encoding these polypeptides, to screen for molecules which modify the 
activities of the polypeptides of the present invention. Such a method would include 
contacting the polypeptide of the present invention with a selected compound(s) suspected of 
having antagonist or agonist activity, and assaying the activity of these polypeptides 
following binding. 

This invention is particularly useful for screening therapeutic compounds by using the 
polypeptides of the present invention, or binding fragments thereof, in any of a variety of 
drug screening techniques. The polypeptide or fragment employed in such a test may be 
affixed to a solid support, expressed on a cell surface, free in solution, or located 
intracellular^. One method of drug screening utilizes eukaryotic or prokaryotic host cells 
which are stably transformed with recombinant nucleic acids expressing the polypeptide or 
fragment. Drugs are screened against such transformed cells in competitive binding assays. 
One may measure, for example, the formulation of complexes between the agent being tested 
and a polypeptide of the present invention. 

Thus, the present invention provides methods of screening for drugs or any other 
agents which affect activities mediated by the polypeptides of the present invention. These 
methods comprise contacting such an agent with a polypeptide of the present invention or a 
fragment thereof and assaying for the presence of a complex between the agent and the 
polypeptide or a fragment thereof, by methods well known in the art. In such a competitive 
binding assay, the agents to screen are typically labeled. Following incubation, free agent is 
separated from that present in bound form, and the amount of free or uncomplexed label is a 
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measure of the ability of a particular agent to bind to the polypeptides of the present 
invention. 

Another technique for drug screening provides high throughput screening for 
compounds having suitable binding affinity to the polypeptides of the present invention, and 
is described in great detail in European Patent Application 84/03564, published on September 
13, 1984 ? which is incorporated herein by reference herein. Briefly stated, large numbers of 
different small peptide test compounds are synthesized on a solid substrate, such as plastic 
pins or some other surface. The peptide test compounds are reacted with polypeptides of the 
present invention and washed. Bound polypeptides are then detected by methods well known 
in the art. Purified polypeptides are coated directly onto plates for use in the aforementioned 
drug screening techniques. In addition, non-neutralizing antibodies may be used to capture 
the peptide and immobilize it on the solid support. 

This invention also contemplates the use of competitive drug screening assays in 
which neutralizing antibodies capable of binding polypeptides of the present invention 
specifically compete with a test compound for binding to the polypeptides or fragments 
thereof. In this manner, the antibodies are used to detect the presence of any peptide which 
shares one or more antigenic epitopes with a polypeptide of the invention. 

Antisense And Ribozvme (Antagonists) 

In specific embodiments, antagonists according to the present invention are nucleic 
acids corresponding to the sequences contained in SEQ ID NO:X, or the complementary 
strand thereof, and/or to nucleotide sequences contained in the cDNA contained in the related 
cDNA clone identified in Table 1 . In one embodiment, antisense sequence is generated 
internally, by the organism, in another embodiment, the antisense sequence is separately 
administered (see, for example, O'Connor, J., Neurochem. 56:560 (1991). 
Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, Boca Raton, 
FL (1988). Antisense technology can be used to control gene expression through antisense 
DNA or RNA, or through triple-helix formation. Antisense techniques are discussed for 
example, in Okano, J., Neurochem. 56:560 (1991); Oligodeoxynucleotides as Antisense 
Inhibitors of Gene Expression, CRC Press, Boca Raton, FL (1988). Triple helix formation is 
discussed in, for instance, Lee et al., Nucleic Acids Research 6:3073 (1979); Cooney et aL, 
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Science 24 1 :456 ( 1 988); and Dervan et al.. Science 25 1 : 1 300 ( 1 99 1). The methods are based 
on binding of a polynucleotide to a complementary DNA or RNA. 

For example, the use of c-myc and c-myb antisense RNA constructs to inhibit the 
growth of the non-lymphocytic leukemia cell line HL-60 and other cell lines was previously 
described. (Wickstrom et al. (1988); Anfossi et ah (1989)). These experiments were 
performed in vitro by incubating cells with the oligoribonucleotide. A similar procedure for 
in vivo use is described in WO 91/15580. Briefly, a pair of oligonucleotides for a given 
antisense RNA is produced as follows: A sequence complimentary to the first 15 bases of the 
open reading frame is flanked by an EcoRl site on the 5 end and a Hindlll site on the 3 end. 
Next, the pair of oligonucleotides is heated at 90°C for one minute and then annealed in 2X 
ligation buffer (20mM TR1S HC1 pH 7.5, lOmM MgC12, 10MM dithiothreitol (DTT) and 0.2 
mM ATP) and then ligated to the EcoRl/Hind III site of the retroviral vector PMV7 (WO 
91/15580). 

For example, the 5' coding portion of a polynucleotide that encodes the polypeptide of 
the present invention may be used to design an antisense RNA oligonucleotide of from about 
10 to 40 base pairs in length. A DNA oligonucleotide is designed to be complementary to a 
region of the gene involved in transcription thereby preventing transcription and the 
production of the receptor. The antisense RNA oligonucleotide hybridizes to the mRNA in 
vivo and blocks translation of the mRNA molecule into receptor polypeptide. 

In one embodiment, the antisense nucleic acid of the invention is produced 
intracellular^ by transcription from an exogenous sequence. For example, a vector or a 
portion thereof, is transcribed, producing an antisense nucleic acid (RNA) of the invention. 
Such a vector would contain a sequence encoding the antisense nucleic acid. Such a vector 
can remain episomal or become chromosomal ly integrated, as long as it can be transcribed to 
produce the desired antisense RNA. Such vectors can be constructed by recombinant DNA 
technology methods standard in the art. Vectors can be plasmid, viral, or others known in the 
art, used for replication and expression in vertebrate cells. Expression of the sequence 
encoding the polypeptide of the present invnetion or fragments thereof, can be by any 
promoter known in the art to act in vertebrate, preferably human cells. Such promoters can 
be inducible or constitutive. Such promoters include, but are not limited to, the SV40 early 
promoter region (Bernoist and Chambon, Nature 29:304-310 (1981), the promoter contained 
in the 3" long terminal repeat of Rous sarcoma virus (Yamamoto et al., Cell 22:787-797 
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(1980), the herpes thymidine promoter (Wagner et al., Proc. Natl. Acad. Sci. U.S.A. 78:1441- 
1445 (1981). the regulatory sequences of the metallothionein gene (Brinster, et al., Nature 
296:39-42 (1982)), etc. 

The antisense nucleic acids of the invention comprise a sequence complementary to at 
least a portion of an RNA transcript of a gene of the present invention. However, absolute 
complementarity, although preferred, is not required. A sequence "complementary to at least 
a portion of an RNA," referred to herein, means a sequence having sufficient 
complementarity to be able to hybridize with the RNA, forming a stable duplex; in the case 
of double stranded antisense nucleic acids, a single strand of the duplex DNA may thus be 
tested, or triplex formation may be assayed. The ability to hybridize will depend on both the 
degree of complementarity and the length of the antisense nucleic acid. Generally, the larger 
the hybridizing nucleic acid, the more base mismatches with a RNA it may contain and still 
form a stable duplex (or triplex as the case may be). One skilled in the art can ascertain a 
tolerable degree of mismatch by use of standard procedures to determine the melting point of 
the hybridized complex. 

Oligonucleotides that are complementary to the 5' end of the message, e.g., the 5' 
untranslated sequence up to and including the AUG initiation codon, should work most 
efficiently at inhibiting translation. However, sequences complementary to the 3' 
untranslated sequences of mRNAs have been shown to be effective at inhibiting translation of 
mRNAs as well. See generally, Wagner, R., 1994, Nature 372:333-335. Thus, 
oligonucleotides complementary to either the 5'- or 3'- non- translated, non-coding regions of 
polynucleotide sequences described herein could be used in an antisense approach to inhibit 
translation of endogenous mRNA. Oligonucleotides complementary to the 5' untranslated 
region of the mRNA should include the complement of the AUG start codon. Antisense 
oligonucleotides complementary to mRNA coding regions are less efficient inhibitors of 
translation but could be used in accordance with the invention. Whether designed to 
hybridize to the 5'-, 3'- or coding region of mRNA of the present invention, antisense nucleic 
acids should be at least six nucleotides in length, and are preferably oligonucleotides ranging 
from 6 to about 50 nucleotides in length. In specific aspects the oligonucleotide is at least 10 
nucleotides, at least 17 nucleotides, at least 25 nucleotides or at least 50 nucleotides. 

The polynucleotides of the invention can be DNA or RNA or chimeric mixtures or 
derivatives or modified versions thereof, single-stranded or double-stranded. The 
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oligonucleotide can be modified at the base moiety, sugar moiety, or phosphate backbone, for 
example, to improve stability of the molecule, hybridization, etc. The oligonucleotide may 
include other appended groups such as peptides (e.g., for targeting host cell receptors in 
vivo), or agents facilitating transport across the cell membrane (see, e.g., Letsinger et al., 
1989, Proc. Natl. Acad. Sci. U.S.A. 86:6553-6556; Lemaitre et al., 1987, Proc. Natl. Acad. 
Sci. 84:648-652; PCT Publication No. WO88/09810, published December 15, 1988) or the 
blood-brain barrier (see, e.g., PCT Publication No. WO89/10134, published April 25, 1988), 
hybridization-triggered cleavage agents. (See, e.g., Krol et al., 1988, BioTechniques 6:958- 
976) or intercalating agents. (See, e.g., Zon, 1988, Pharm. Res. 5:539-549). To this end, the 
oligonucleotide may be conjugated to another molecule, e.g., a peptide, hybridization 
triggered cross-linking agent, transport agent, hybridization-triggered cleavage agent, etc. 

The antisense oligonucleotide may comprise at least one modified base moiety which 
is selected from the group including, but not limited to, 5-fluorouracil, 5-bromouracil, 
5-chlorouracil, 5-iodouracil, hypoxanthine, x an tine, 4-acetylcytosine, 
S-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl-2-thiouridine, 
5-carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, inosine, 
N6-isopentenyladenine, 1 -methylguanine, 1-methylinosine, 2,2-dimethylguanine, 
2-methyladenine, 2-methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 
7-rnethylguanine, 5-methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil, beta- 
D-mannosylqueosine, 5'-methoxycarboxymethyluracil, 5-methoxyuraciI, 2-methylthio-N6- 
isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, queosine, 

2- thiocytosine ? 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil, uracil- 
5-oxyacetic acid methylester, uracii-5-oxyacetic acid (v), 5-methyl-2-thiouracil, 3-(3-amino- 

3- N-2-carboxypropyl) uracil, (acp3)w, and 2,6-diaminopurine. 

The antisense oligonucleotide may also comprise at least one modified sugar moiety 
selected from the group including, but not limited to, arabinose, 2-fluoroarabinose, xylulose, 
and hexose. 

In yet another embodiment, the antisense oligonucleotide comprises at least one 
modified phosphate backbone selected from the group including, but not limited to, a 
phosphorothioate, a phosphorodithioate. a phosphoramidothioate. a phosphoramidate, a 
phosphordiamidate, a methylphosphonate, an alkyl phosphotriester, and a formacetal or 
analog thereof. 
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In yet another embodiment, the antisense oligonucleotide is an a-anomeric 
oligonucleotide. An a-anomeric oligonucleotide forms specific double-stranded hybrids with 
complementary RNA in which, contrary to the usual b-units, the strands run parallel to each 
other (Gautier et al. ? 1987, Nucl. Acids Res. 15:6625-6641). The oligonucleotide is a 2'-0- 
methylribonucleotide (Inoue et al., 1987, Nucl. Acids Res. 15:6131-6148), or a chimeric 
RNA-DNA analogue (Inoue et al., 1987, FEBS Lett. 215:327-330). 

Polynucleotides of the invention may be synthesized by standard methods known in 
the art, e.g. by use of an automated DNA synthesizer (such as are commercially available 
from Biosearch. Applied Biosystems, etc.). As examples, phosphorothioate oligonucleotides 
may be synthesized by the method of Stein et al. (1988, Nucl. Acids Res. 16:3209), 
methylphosphonate oligonucleotides can be prepared by use of controlled pore glass polymer 
supports (Sarin et ah, 1988, Proc. Natl. Acad. ScL U.S.A. 85:7448-7451), etc. 

While antisense nucleotides complementary to the coding region sequence could be 
used, those complementary to the transcribed untranslated region are most preferred. 

Potential antagonists according to the invention also include catalytic RNA, or a 
ribozyme (See, e.g., PCT International Publication WO 90/1 1364, published October 4, 1990; 
Sarver et al, Science 247:1222-1225 (1990). While ribozymes that cleave mRNA at site 
specific recognition sequences can be used to destroy mRNAs, the use of hammerhead 
ribozymes is preferred. Hammerhead ribozymes cleave mRNAs at locations dictated by 
flanking regions that form complementary base pairs with the target mRNA. The sole 
requirement is that the target mRNA have the following sequence of two bases: 5'-UG-3\ 
The construction and production of hammerhead ribozymes is well known in the art and is 
described more fully in Haseloff and Gerlach, Nature 334:585-591 (1988). There are 
numerous potential hammerhead ribozyme cleavage sites within the nucleotide sequence of 
SEQ ID NO:X. Preferably, the ribozyme is engineered so that the cleavage recognition site is 
located near the 5' end of the mRNA; i.e., to increase efficiency and minimize the 
intracellular accumulation of non-functional mRNA transcripts. 

As in the antisense approach, the ribozymes of the invention can be composed of 
modified oligonucleotides (e^ for improved stability, targeting, etc.) and should be delivered 
to cells which express in vivo. DNA constructs encoding the ribozyme may be introduced 
into the cell in the same manner as described above for the introduction of antisense encoding 
DNA. A preferred method of delivery involves using a DNA construct "encoding" the 
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ribozyme under the control of a strong constitutive promoter, such as, for example, pol III or 
pol II promoter, so that transfected cells will produce sufficient quantities of the ribozyme to 
destroy endogenous messages and inhibit translation. Since ribozymes unlike antisense 
molecules, are catalytic, a lower intracellular concentration is required for efficiency. 

Antagonist/agonist compounds may be employed to inhibit the cell growth and 
proliferation effects of the polypeptides of the present invention on neoplastic cells and 
tissues, i.e. stimulation of angiogenesis of tumors, and, therefore, retard or prevent abnormal 
cellular growth and proliferation, for example, in tumor formation or growth. 

The antagonist/agonist may also be employed to prevent hyper-vascular diseases, and 
prevent the proliferation of epithelial lens cells after extracapsular cataract surgery. 
Prevention of the mitogenic activity of the polypeptides of the present invention may also be 
desirous in cases such as restenosis after balloon angioplasty. 

The antagonist/agonist may also be employed to prevent the growth of scar tissue 
during wound healing. 

The antagonist/agonist may also be employed to treat the diseases described herein. 

Thus, the invention provides a method of treating disorders or diseases, including but 
not limited to the disorders or diseases listed throughout this application, associated with 
overexpression of a polynucleotide of the present invention by administering to a patient (a) 
an antisense molecule directed to the polynucleotide of the present invention, and/or (b) a 
ribozyme directed to the polynucleotide of the present invention. 

Other Activities 

A polypeptide, polynucleotide, agonist, or antagonist of the present invention, as a 
result of the ability to stimulate vascular endothelial cell growth, may be employed in 
treatment for stimulating re-vascularization of ischemic tissues due to various disease 
conditions such as thrombosis, arteriosclerosis, and other cardiovascular conditions. The 
polypeptide, polynucleotide, agonist, or antagonist of the present invention may also be 
employed to stimulate angiogenesis and limb regeneration, as discussed above. 

A polypeptide, polynucleotide, agonist, or antagonist of the present invention may 
also be employed for treating wounds due to injuries, burns, post-operative tissue repair, and 
ulcers since they are mitogenic to various cells of different origins, such as fibroblast cells 
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and skeletal muscle cells, and therefore, facilitate the repair or replacement of damaged or 
diseased tissue. 

A polypeptide, polynucleotide, agonist, or antagonist of the present invention may 
also be employed stimulate neuronal growth and to treat and prevent neuronal damage which 
occurs in certain neuronal disorders or neurodegenerative conditions such as Alzheimer's 
disease, Parkinson's disease, and AIDS-related complex. A polypeptide, polynucleotide, 
agonist, or antagonist of the present invention may have the ability to stimulate chondrocyte 
growth, therefore, they may be employed to enhance bone and periodontal regeneration and 
aid in tissue transplants or bone grafts. 

A polypeptide, polynucleotide, agonist, or antagonist of the present invention may be 
also be employed to prevent skin aging due to sunburn by stimulating keratinocyte growth. 

A polypeptide, polynucleotide, agonist, or antagonist of the present invention may 
also be employed for preventing hair loss, since FGF family members activate hair-forming 
cells and promotes melanocyte growth. Along the same lines, a polypeptide, polynucleotide, 
agonist, or antagonist of the present invention may be employed to stimulate growth and 
differentiation of hematopoietic cells and bone marrow cells when used in combination with 
other cytokines. 

A polypeptide, polynucleotide, agonist, or antagonist of the present invention may 
also be employed to maintain organs before transplantation or for supporting cell culture of 
primary tissues. A polypeptide, polynucleotide, agonist, or antagonist of the present 
invention may also be employed for inducing tissue of mesodermal origin to differentiate in 
early embryos. 

A polypeptide, polynucleotide, agonist, or antagonist of the present invention may 
also increase or decrease the differentiation or proliferation of embryonic stem cells, besides, 
as discussed above, hematopoietic lineage. 

A polypeptide, polynucleotide, agonist, or antagonist of the present invention may 
also be used to modulate mammalian characteristics, such as body height, weight, hair color, 
eye color, skin, percentage of adipose tissue, pigmentation, size, and shape (e.g., cosmetic 
surgery). Similarly, a polypeptide, polynucleotide, agonist, or antagonist of the present 
invention may be used to modulate mammalian metabolism affecting catabolism, anabolism, 
processing, utilization, and storage of energy. 
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A polypeptide, polynucleotide, agonist, or antagonist of the present invention may be 
used to change a mammal's mental state or physical state by influencing biorhythms, 
caricadic rhythms, depression (including depressive disorders), tendency for violence, 
tolerance for pain, reproductive capabilities (preferably by Activin or Inhibin-like activity), 
hormonal or endocrine levels, appetite, libido, memory, stress, or other cognitive qualities. 

A polypeptide, polynucleotide, agonist, or antagonist of the present invention may 
also be used as a food additive or preservative, such as to increase or decrease storage 
capabilities, fat content, lipid, protein, carbohydrate, vitamins, minerals, cofactors or other 
nutritional components. 

The above-recited applications have uses in a wide variety of hosts. Such hosts 
include, but are not limited to, human, murine, rabbit, goat, guinea pig, camel, horse, mouse, 
rat, hamster, pig, micro-pig, chicken, goat, cow, sheep, dog, cat, non-human primate, and 
human. In specific embodiments, the host is a mouse, rabbit, goat, guinea pig, chicken, rat, 
hamster, pig, sheep, dog or cat. In preferred embodiments, the host is a mammal. In most 
preferred embodiments, the host is a human. 

Other Preferred Embodiments 

Other preferred embodiments of the claimed invention include an isolated nucleic 
acid molecule comprising a nucleotide sequence which is at least 95% identical to a sequence 
of at least about 50 contiguous nucleotides in the nucleotide sequence of SEQ ID NO:X or 
the complementary strand thereto, and/or the cDNA in the related cDN A clone contained in 
the deposit. 

Also preferred is a nucleic acid molecule wherein said sequence of contiguous 
nucleotides is included in the nucleotide sequence of SEQ ID NO:X in the range of positions 
identified as "Start" and "End" in columns 7 and 8 as defined for SEQ ID NO:X in Table 1. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide sequence 
which is at least 95% identical to a sequence of at least about 1 50 contiguous nucleotides in 
the nucleotide sequence of SEQ ID NO:X or the complementary strand thereto, and/or the 
cDNA in the related cDNA clone contained in the deposit. 

Further preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to a sequence of at least about 500 contiguous 
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nucleotides in the nucleotide sequence of SEQ ID NO:X or the complementary strand thereto, 
and/or the cDNA in the related cDNA clone contained in the deposit. 

A further preferred embodiment is a nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to the nucleotide sequence of SEQ ID NO:X in the 
range of positions identified as "Start" and "End" in columns 7 and 8 as defined for SEQ ID 
NO:X in Table i. 

A further preferred embodiment is an isolated nucleic acid molecule comprising a 
nucleotide sequence which is at least 95% identical to the complete nucleotide sequence of 
SEQ ID NO:X or the complementary strand thereto, and/or the cDNA in the related cDNA 
clone contained in the deposit. 

Also preferred is an isolated nucleic acid molecule which hybridizes under stringent 
hybridization conditions to a nucleic acid molecule comprising a nucleotide sequence of SEQ 
ID NO.X or the complementary strand thereto, and/or the cDNA in the related cDNA clone 
contained in the deposit, wherein said nucleic acid molecule which hybridizes does not 
hybridize under stringent hybridization conditions to a nucleic acid molecule having a 
nucleotide sequence consisting of only A residues or of only T residues. 

Also preferred is a composition of matter comprising a DNA molecule which 
comprises a cDNA clone contained in the deposit. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide sequence 
which is at least 95% identical to a sequence of at least 50 contiguous nucleotides in the 
nucleotide sequence of the cDNA in the related cDNA clone contained in the deposit. 

Also preferred is an isolated nucleic acid molecule, wherein said sequence of at least 
50 contiguous nucleotides is included in the nucleotide sequence of an open reading frame 
sequence encoded by the cDNA in the related cDNA clone contained in the deposit. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide sequence 
which is at least 95% identical to sequence of at least 150 contiguous nucleotides in the 
nucleotide sequence encoded by the cDNA in the related cDNA clone contained in the 
deposit. 

A further preferred embodiment is an isolated nucleic acid molecule comprising a 
nucleotide sequence which is at least 95% identical to sequence of at least 500 contiguous 
nucleotides in the nucleotide sequence encoded by the cDNA in the related cDNA clone 
contained in the deposit. 
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A further preferred embodiment is an isolated nucleic acid molecule comprising a 
nucleotide sequence which is at least 95% identical to the complete nucleotide sequence 
encoded by the cDNA in the related cDNA clone contained in the deposit. 

A further preferred embodiment is a method for detecting in a biological sample a 
nucleic acid molecule comprising a nucleotide sequence which is at least 95% identical to a 
sequence of at least 50 contiguous nucleotides in a sequence selected from the group 
consisting of: a nucleotide sequence of SEQ ID NO:X or the complementary strand thereto; 
and a nucleotide sequence encoded by the cDNA in the related cDNA clone contained in the 
deposit; which method comprises a step of comparing a nucleotide sequence of at least one 
nucleic acid molecule in said sample with a sequence selected from said group and 
determining whether the sequence of said nucleic acid molecule in said sample is at least 
95% identical to said selected sequence. 

Also preferred is the above method wherein said step of comparing sequences 
comprises determining the extent of nucleic acid hybridization between nucleic acid 
molecules in said sample and a nucleic acid molecule comprising said sequence selected from 
said group. Similarly, also preferred is the above method wherein said step of comparing 
sequences is performed by comparing the nucleotide sequence determined from a nucleic 
acid molecule in said sample with said sequence selected from said group. The nucleic acid 
molecules can comprise DNA molecules or RNA molecules. 

A further preferred embodiment is a method for identifying the species, tissue or cell 
type of a biological sample which method comprises a step of detecting nucleic acid 
molecules in said sample, if any, comprising a nucleotide sequence that is at least 95% 
identical to a sequence of at least 50 contiguous nucleotides in a sequence selected from the 
group consisting of: a nucleotide sequence of SEQ ID NO:X or the complementary strand 
thereto; and a nucleotide sequence encoded by the cDNA in the related cDNA clone 
contained in the deposit. 

Also preferred is the above method for identifying the species, tissue or cell type of a 
biological sample which comprises a step of detecting nucleic acid molecules comprising a 
nucleotide sequence in a panel of at least two nucleotide sequences, wherein at least one 
sequence in said panel is at least 95% identical to a sequence of at least 50 contiguous 
nucleotides in a sequence selected from said group. 
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Also preferred is a method for diagnosing in a subject a pathological condition 
associated with abnormal structure or expression of a nucleotide sequence of SEQ ID NO:X; 
or the cDNA contained in the related cDNA clone referenced in Table 1 which encodes a 
protein, wherein the method comprises a step of detecting in a biological sample obtained 
from said subject nucleic acid molecules, if any, comprising a nucleotide sequence that is at 
least 95% identical to a sequence of at least 50 contiguous nucleotides in a sequence selected 
from the group consisting of: a nucleotide sequence of SEQ ID NO:X or the complementary 
strand thereto; and a nucleotide sequence of the cDNA in the related cDNA clone contained 
in the deposit. 

Also preferred is the above method for diagnosing a pathological condition which 
comprises a step of detecting nucleic acid molecules comprising a nucleotide sequence in a 
panel of at least two nucleotide sequences, wherein at least one sequence in said panel is at 
least 95% identical to a sequence of at least 50 contiguous nucleotides in a sequence selected 
from said group. 

Also preferred is a composition of matter comprising isolated nucleic acid molecules 
wherein the nucleotide sequences of said nucleic acid molecules comprise a panel of at least 
two nucleotide sequences, wherein at least one sequence in said panel is at least 95% 
identical to a sequence of at least 50 contiguous nucleotides in a sequence selected from the 
group consisting of: a nucleotide sequence of SEQ ID NO:X or the complementary strand 
thereto; and a nucleotide sequence encoded by the cDNA in the related cDNA clone 
contained in the deposit. The nucleic acid molecules can comprise DNA molecules or RNA 
molecules. 

Also preferred is a composition of matter comprising isolated nucleic acid molecules 
wherein the nucleotide sequences of said nucleic acid molecules comprise a DNA microarray 
or "chip ' of at least I, 2, 3, 4, 5, 6, 7, 8, 9, 10, 15, 20, 25, 30, 40, 50, 100, 150, 200, 250, 300, 
500, 1000. 2000, 3000 or 4000 nucleotide sequences, wherein at least one sequence in said 
DNA microarray or "chip" is at least 95% identical to a sequence of at least 50 contiguous 
nucleotides in a sequence selected from the group consisting of: a nucleotide sequence of 
SEQ ID NO:X or the complementary strand thereto; and a nucleotide sequence encoded by 
the cDNA in the cDNA clone referenced in Table 1. The nucleic acid molecules can 
comprise DNA molecules or RNA molecules. 
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Also preferred is an isolated polypeptide comprising an amino acid sequence at least 
90% identical to a sequence of at least about 10 contiguous amino acids in the polypeptide 
sequence of SEQ ID NO:Y; a polypeptide encoded by SEQ ID NO:X; and/or a polypeptide 
encoded by the cDNA in the related cDNA clone contained in the deposit. 

Also preferred is an isolated polypeptide comprising an amino acid sequence at least 
95% identical to a sequence of at least about 30 contiguous amino acids in the amino acid 
sequence of SEQ ID NO:Y; a polypeptide encoded by SEQ ID NO:X; and/or a polypeptide 
encoded by the cDNA in the related cDNA clone contained in the deposit. 

Further preferred is an isolated polypeptide comprising an amino acid sequence at 
least 95% identical to a sequence of at least about 100 contiguous amino acids in the amino 
acid sequence of SEQ ID NO:Y; a polypeptide encoded by SEQ ID NO:X; and/or a 
polypeptide encoded by the cDNA in the related cDNA clone contained in the deposit. 

Further preferred is an isolated polypeptide comprising an amino acid sequence at 
least 95% identical to the complete amino acid sequence of SEQ ID NO:Y; a polypeptide 
encoded by SEQ ID NO:X; and/or a polypeptide encoded by the cDNA in the related cDNA 
clone contained in the deposit. 

Further preferred is an isolated polypeptide comprising an amino acid sequence at 
least 90% identical to a sequence of at least about 10 contiguous amino acids in the complete 
amino acid sequence of a polypeptide encoded by the cDNA clone referenced in Table 1. 

Also preferred is a polypeptide wherein said sequence of contiguous amino acids is 
included in the amino acid sequence of a portion of said polypeptide encoded by the cDNA 
clone referenced in Table 1; a polypeptide encoded by SEQ ID NO:X; and/or the polypeptide 
sequence of SEQ ID NO:Y. 

Also preferred is an isolated polypeptide comprising an amino acid sequence at least 
95% identical to a sequence of at least about 30 contiguous amino acids in the amino acid 
sequence of a polypeptide encoded by the cDNA clone referenced in Table 1. 

Also preferred is an isolated polypeptide comprising an amino acid sequence at least 
95% identical to a sequence of at least about 100 contiguous amino acids in the amino acid 
sequence of a polypeptide encoded by the cDNA clone referenced in Table 1. 

Also preferred is an isolated polypeptide comprising an amino acid sequence at least 
95% identical to the amino acid sequence of a polypeptide encoded by the cDNA clone 
referenced in Table 1. 
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Further preferred is an isolated antibody which binds specifically to a polypeptide 
comprising an amino acid sequence that is at least 90% identical to a sequence of at least 10 
contiguous amino acids in a sequence selected from the group consisting of: a polypeptide 
sequence of SEQ ID NO:Y; a polypeptide encoded by SEQ ID NO:X; and a polypeptide 
encoded by the cDNA in the related cDNA clone contained in the deposit. 

Further preferred is a method for detecting in a biological sample a polypeptide 
comprising an amino acid sequence which is at least 90% identical to a sequence of at least 
10 contiguous amino acids in a sequence selected from the group consisting of: a polypeptide 
sequence of SEQ ID NO:Y; a polypeptide encoded by SEQ ID NO:X; and a polypeptide 
encoded by the cDNA in the related cDNA clone referenced in Table 1; which method 
comprises a step of comparing an amino acid sequence of at least one polypeptide molecule 
in said sample with a sequence selected from said group and determining whether the 
sequence of said polypeptide molecule in said sample is at least 90% identical to said 
sequence of at least 10 contiguous amino acids. 

Also preferred is the above method wherein said step of comparing an amino acid 
sequence of at least one polypeptide molecule in said sample with a sequence selected from 
said group comprises determining the extent of specific binding of polypeptides in said 
sample to an antibody which binds specifically to a polypeptide comprising an amino acid 
sequence that is at least 90% identical to a sequence of at least 10 contiguous amino acids in a 
sequence selected from the group consisting of: a polypeptide sequence of SEQ ID NO:Y; a 
polypeptide encoded by SEQ ID NO:X; and a polypeptide encoded by the cDNA in the 
related cDNA clone referenced in Table 1. 

Also preferred is the above method wherein said step of comparing sequences is 
performed by comparing the amino acid sequence determined from a polypeptide molecule in 
said sample with said sequence selected from said group. 

Also preferred is a method for identifying the species, tissue or cell type of a 
biological sample which method comprises a step of detecting polypeptide molecules in said 
sample, if any, comprising an amino acid sequence that is at least 90% identical to a sequence 
of at least 10 contiguous amino acids in a sequence selected from the group consisting of: 
polypeptide sequence of SEQ ID NO:Y; a polypeptide encoded by SEQ ID NO:X; and a 
polypeptide encoded by the cDNA in the related cDNA clone referenced in Table 1. 
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Also preferred is the above method for identifying the species, tissue or cell type of a 
biological sample, which method comprises a step of detecting polypeptide molecules 
comprising an amino acid sequence in a panel of at least two amino acid sequences, wherein 
at least one sequence in said panel is at least 90% identical to a sequence of at least 10 
contiguous amino acids in a sequence selected from the above group. 

Also preferred is a method for diagnosing in a subject a pathological condition 
associated with abnormal structure or expression of a nucleic acid sequence identified in 
Table 1 encoding a polypeptide, which method comprises a step of detecting in a biological 
sample obtained from said subject polypeptide molecules comprising an amino acid sequence 
in a panel of at least two amino acid sequences, wherein at least one sequence in said panel is 
at least 90% identical to a sequence of at least 10 contiguous amino acids in a sequence 
selected from the group consisting of: polypeptide sequence of SEQ ID NO:Y; a polypeptide 
encoded by SEQ ID NO:X; and a polypeptide encoded by the cDNA in the related cDNA 
clone referenced in Table 1. 

In any of these methods, the step of detecting said polypeptide molecules includes 
using an antibody. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide sequence 
which is at least 95% identical to a nucleotide sequence encoding a polypeptide wherein said 
polypeptide comprises an amino acid sequence that is at least 90% identical to a sequence of 
at least 10 contiguous amino acids in a sequence selected from the group consisting of: 
polypeptide sequence of SEQ ID NO:Y; a polypeptide encoded by SEQ ID NO:X; and a 
polypeptide encoded by the cDNA in the related cDNA clone referenced in Table 1 . 

Also preferred is an isolated nucleic acid molecule, wherein said nucleotide sequence 
encoding a polypeptide has been optimized for expression of said polypeptide in a 
prokaryotic host. 

Also preferred is an isolated nucleic acid molecule, wherein said polypeptide 
comprises an amino acid sequence selected from the group consisting of: polypeptide 
sequence of SEQ ID NO:Y; a polypeptide encoded by SEQ ID NO:X: and a polypeptide 
encoded by the cDNA in the related cDNA clone referenced in Table 1. 

Further preferred is a method of making a recombinant vector comprising inserting 
any of the above isolated nucleic acid molecule into a vector. Also preferred is the 
recombinant vector produced by this method. Also preferred is a method of making a 
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recombinant host cell comprising introducing the vector into a host cell, as well as the 
recombinant host cell produced by this method. 

Also preferred is a method of making an isolated polypeptide comprising culturing 
this recombinant host cell under conditions such that said polypeptide is expressed and 
recovering said polypeptide. Also preferred is this method of making an isolated 
polypeptide, wherein said recombinant host cell is a eukaryotic cell and said polypeptide is a 
human protein comprising an amino acid sequence selected from the group consisting of: 
polypeptide sequence of SEQ ID NO:Y; a polypeptide encoded by SEQ ID NO:X: and a 
polypeptide encoded by the cDNA in the related cDNA clone referenced in Table 1 . The 
isolated polypeptide produced by this method is also preferred. 

Also preferred is a method of treatment of an individual in need of an increased level 
of a protein activity, which method comprises administering to such an individual a 
Therapeutic comprising an amount of an isolated polypeptide, polynucleotide, immunogenic 
fragment or analogue thereof, binding agent, antibody, or antigen binding fragment of the 
claimed invention effective to increase the level of said protein activity in said individual. 

Also preferred is a method of treatment of an individual in need of a decreased level 
of a protein activity, which method comprised administering to such an individual a 
Therapeutic comprising an amount of an isolated polypeptide, polynucleotide, immunogenic 
fragment or analogue thereof, binding agent, antibody, or antigen binding fragment of the 
claimed invention effective to decrease the level of said protein activity in said individual. 

Having generally described the invention, the same will be more readily understood 
by reference to the following examples, which are provided by way of illustration and are not 
intended as limiting. 
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Examples 

Example I: Isolation of a Selected cDNA Clone From the Deposited Sample 

Each deposited cDNA clone is contained in a plasmid vector. Table 5 identifies the 
vectors used to construct the cDNA library from which each clone was isolated. In many 
cases, the vector used to construct the library is a phage vector from which a plasmid has 
been excised. The following correlates the related plasmid for each phage vector used in 
constructing the cDNA library. For example, where a particular clone is identified in Table 5 
as being isolated in the vector "Lambda Zap," the corresponding deposited clone is in 
"pBluescript." 

Vector Used to Construct Library Corresponding Deposited Plasmid 
Lambda Zap pBluescript (pBS) 

Uni-Zap XR pBluescript (pBS) 

Zap Express pBK 
lafmid BA plafmid BA 

pSportl pSportl 
pCMVSport 2.0 pCMVSport 2.0 

pCMVSport 3.0 pCMVSport 3.0 

pCR iB: 2.1 pCR*2.1 

Vectors Lambda Zap (U.S. Patent Nos. 5,128,256 and 5,286,636), Uni-Zap XR (U.S. 
Patent Nos. 5,128, 256 and 5,286,636), Zap Express (U.S. Patent Nos. 5,128,256 and 
5,286,636), pBluescript (pBS) (Short, J. M. et al., Nucleic Acids Res. 16:7583-7600 (1988); 
Alting-Mees, M. A. and Short, J. M., Nucleic Acids Res. 17:9494 (1989)) and pBK(Alting- 
Mees, M. A. et al., Strategies 5:58-61 (1992)) are commercially available from Stratagene 
Cloning Systems, Inc., 1 101 1 N. Torrey Pines Road, La Jolla, CA, 92037. pBS contains an 
ampicillin resistance gene and pBK contains a neomycin resistance gene. Both can be 
transformed into E. coli strain XL-1 Blue, also available from Stratagene. pBS comes in 4 
forms SK-K SK-. KS+ and ICS. The S and K refers to the orientation of the polylinker to the 
T7 and T3 primer sequences which flank the polylinker region ("S" is for Sad and "K" is for 
Kpnl which are the first sites on each respective end of the linker). M +" or "-" refer to the 
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orientation of the fl origin of replication ("ori"), such that in one orientation, single stranded 
rescue initiated from the fl ori generates sense strand DNA and in the other, antisense. 

Vectors pSporth pCMVSport 2.0 and pCMVSport 3.0, were obtained from Life 
Technologies, Inc., P. O. Box 6009, Gaithersburg, MD 20897. All Sport vectors contain an 
5 ampicillin resistance gene and may be transformed into E. coli strain DH10B, also available 
from Life Technologies. (See, for instance, Gruber, C. E., et aL Focus 15:59 (1993).) 
Vector lafmid BA (Bento Soares, Columbia University, NY) contains an ampicillin 
resistance gene and can be transformed into E. coli strain XL-1 Blue. Vector pCR®2.1, which 
is available from Invitrogen, 1600 Faraday Avenue, Carlsbad, CA 92008, contains an 

10 ampicillin resistance gene and may be transformed into E. coli strain DH10B, available from 
Life Technologies. (See, for instance, Clark, J. M. ; Nuc. Acids Res. 16:9677-9686 (1988) 
and Mead, D. et aL, Bio/Technology 9: (1991).) Preferably, a polynucleotide of the present 
invention does not comprise the phage vector sequences identified for the particular clone in 
Table 5, as well as the corresponding plasmid vector sequences designated above. 

15 The deposited material in the sample assigned the ATCC Deposit Number cited by 

reference to Table 2 and 5 for any given cDNA clone also may contain one or more 
additional plasmids, each comprising a cDNA clone different from that given clone. Thus, 
deposits sharing the same ATCC Deposit Number contain at least a plasmid for each cDNA 
clone referenced in Table 1 . 
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TABLE 5 



Libraries owned by Catalog 


Catalog Description 


Vector 


ATCC 
Deposit 


HUICA Hl : KR HUKf HI Ik'D HI 1KF 
HUKF HUKC 


: — : — - 

Human Uterine Cancer 


! -imU^n 7 A D 1 1 

Lamnoa z./\r ii 


LrU 1 


HCNA HCN8 


Human Colon 


Lambda Zap II 


LP01 


HFFA 


Human Fetal Brain, random primed 


Lambda Zap 11 


LP0I 


HTWA 


ivesung i -v_en 


Lamoaa z./\r ii 


LrU 1 


HBQA 


iz.il 1 1 y jidgc nurnaii di ui El. runuurn 

primed 




i pn i 


HLMB HLVIF HLMG I-ILMH HI Ml 
HLMJ HLMM HLMN 


uredbi lyrnpn nuue v^i^/inav iiDidry 


I ^imKrii 7 A P 1 1 


LrU i 


HCQA HCOB 


human colon cancer 


LamdaZAP II 


LP01 


HMEA HMEC HMED HMEE HMEF 
HMEG H.MEI HMEJ HMEK HMEL 


Human Microvascular Endothelial Cells. 
Tract. A 


Lambda ZAP 11 


LP01 


HUSA HUSC 


Human Umbilical Vein Endothelial 
Cells, fract. A 


Lambda ZAP II 


LP01 


HLQA HLQB 


Hepatocellular Tumor 


Lambda ZAP II 


LP01 


HHGA HHGB HHGC HHGD 


Hemangiopericytoma 


Lambda ZAP II 


LP01 


HSDM 


Human Striatum Depression, re-rescue 


Lambda ZAP II 


LP01 


HUSH 


H Umbilical Vein Endothelial Cells, frac 
A. re-excision 


Lambda ZAP I) 


LP01 


HSGS 


Salivary gland, subtracted 


Lambda ZAP II 


LP01 


HFXA HFXB HFXC HFXD HFXE 
HFXF HFXG HFXH 


Brain frontal cortex 


Lambda ZAP II 


LP01 


HPQA HPQB HPQC 


PERM TF274 


Lambda ZAP 11 


LP01 


HFXJ HFXK 


Brain Frontal Cortex, re-excision 


Lambda ZAP II 


LP01 


HCWA HCWB HCWC HCWD 

HPU/P uru/c ur^w/rz ur\\/u ur\i/i 
riL-vvt HtWr riLWU HlwH HLWI 

HCWJ HCWK 


CD34 positive cells (Cord Blood) 


ZAP Express 


LP02 


HCUA HCUB HCUC 


CD34 depleted BufTy Coat (Cord Blood) 


ZAP Express 


LP02 


HRSM 


A- 14 cell line 


ZAP Express 


LP02 


HRSA 


A 1 /"CI 1 1 |M C 

A 1 -L.fc.LL LINh 


ZAP Express 


LP02 


HCUD HCUE HCUF HCUG HCUH 
HCUI 


CD34 depleted Buffy Coat (Cord 
Blood*, re-excision 


ZAP Express 


LP02 


HBXE HBXF HBXG 


W. Whole Brain j?2. re-excision 


7AP F\nr(»<c 


Li 


HRLM 


L8 cell line 


ZAP Express 


LP02 


HBXA HBXB HBXC HBXD 


Human Whole Brain #2 - Oligo dT > 
1.5Kb 


ZAP Express 


LP02 


HUDA HUDB HUDC 


restes 


ZAP Express 


LP02 


HHTM HHTN HHTO 


\. hypothalamus, frac A;re-excision 


ZAP Express 


LP02 


HHTL 


4. hypothalamus, frac A 


ZAP Express 


LP02 


HAS A H AS D 1 


4uman Adult Spleen 


Uni-ZAP XR 


LP03 


HFKC HFKD HFKE HFKF HFKG I 


-Iuman Fetal Kidney 


Jni-ZAP XR 


LP03 


HE8A HE8B HE8C HE8D HE8E I 
HE8FME8M HE8N 


-iuman 8 Week Whole Embryo 


Jni-ZAP XR 


LP03 


HGBA HGBD HGBE HGBF HGBG I 
HGBH HGB1 


Human Gall Bladder 


Jni-ZAP XR 


.P03 


HLHA HLHB HLHC HLHD HL11E J 


-iuman Fetal Lung III I 


Jni-ZAP XR 


-P03 
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Libraries owned bv Catalog 


C:italop Descrin tion 


Vector 


ATCC 
Deposit 


HLHF HLHG HLHH HLHQ 








HPMA HPMB HPMC HPMD HPME 
HPMFHPMG HPMH 


llUlllull 1 IJLLIUU 


ll n ;.7Ap YR 
\J\W~ \ \ /XIX 


LP03 


HPRA HPRB HPRC HPRD 




I Im-7AP XR 


LP03 


HSIA HSIC HSID HS1E 


Human Adult Small Intestine 


Uni-ZAP XR 


LP03 


HTEA HTEB HTEC HTED HTEE 
HTEF HTEG HTEH HTEI HTEJ 
HTEK 


Human Testes 


Uni-ZAP XR 


LP03 


HTPA HTPB HTPC HTPD HTPE 


Human Pancreas Tumor 


Uni-ZAP XR 


LP03 


MTTA HTTB HTTC HTTD HTTE 
HTTF 


Human Testes Tumor 


Uni-ZAP XR 


LP03 


HAPA HAPB HAPC HAPM 


Human Adult Pulmonary 


Uni-ZAP XR 


LP03 


HETA HETB HETC HETD HETE 
rltir ht lu Hh I n Hb 1 1 


Human Endometrial Tumor 


Uni-ZAP XR 


LP03 


HHFB HHFC MHFD HHFE HHFF 
HHFG HHFH HHFI 


Human Fetal Heart 


Uni-7AP XR 


LP03 


HHPB HHPC HHPD HHPE HHPF 
HHPG HHPH 




I Jni-7 AP XR 


l POT, 


HCE1 HCE2 HCE3 HCE4 HCE5 
HCEB HCEC HCED HCEE HCEF 
HCEG 


Human Cerebellum 


Uni-ZAP XR 


LP03 


HUVB HUVC HUVD HUVE 


Human Umbilical Vein. Endo. remake 


Uni-ZAP XR 


LP03 


HSTA HSTB HSTC HSTD 


Human Skin Tumor 


Uni-ZAP XR 


LP03 


HTAA HTAB HTAC HTAD HTAE 


Human Activated T-Cells 


Uni-ZAP XR 


LP03 


HFEA HFEB HFEC 


Human Fetal Epithelium (Skin) 


Uni-ZAP XR 


LP03 


HJPA HJPB HJPC HJPD 


HUMAN JURKAT MEMBRANE 
BOUND POLYSOMES 


Uni-ZAP XR 


LP03 


HESA 


Human epithelioid sarcoma 


Uni-Zap XR 


LP03 


HLTA HLTB HLTC HLTD HLTE 
HLTF 


Human T-Cell Lymphoma 


Uni-ZAP XR 


LP03 


HFTA HFTB HFTC HFTD 


Human Fetal Dura Mater 


Uni-ZAP XR 


LP03 


HRDA HRDB HRDC HRDD HRDE 
HRDF 


Human Rhabdomyosarcoma 


Uni-ZAP XR 


LP03 


HCAA HCAB HCAC 


Cem cells cyclohexamide treated 


Uni-ZAP XR 


LP03 


HRGA HRGB HRGC HRGD 


Raji Cells, cyclohexamide treated 


Uni-ZAP XR 


LP03 


HSUA HSb'B HSUC HSUM 


Supt Cells, cyclohexamide treated 


Uni-ZAP XR 


LP03 


HT4A HT4C HT4D 


Activated T-Cells, 12 hrs. 


Uni-ZAP XR 


LP03 


HE9A HE9B HE9C HE9D HE9E 
HE9F HE9G HE9H HE9M HE9N 


Nine Week Old Early Stage Human 


Uni-ZAP XR 


LP03 


HATA HATB HATC HATD HATE 


Human Adrenal Gland Tumor 


Uni-ZAP XR 


LP03 


HT5A 


\ctivated T-Cells. 24 hrs. 


Jni-ZAP XR 


LP03 


HFGA HFGM 


•-iuman Fetal Brain 


Jni-ZAP XR 


LP03 


HNEA HNEB HNEC HNED HNEE I 


-luman Neutrophil 


Jni-ZAP XR 1 


LP03 


HBGB HBGD 1 


-Iuman Primary Breast Cancer I 


Jni-ZAP XR 1 


.P03 


HBNAHBNB I 


-iuman Normal Breast I 


Jni-ZAP XR I 


_P03 


HCAS ( 

s 


rem Cells, cyclohexamide treated. 1 
ubtra 


Jni-ZAP XR I 


-P03 


HHPS 1 


luman Hippocampus, subtracted f 


)BS I 


-P03 


HKCS HKCL I 


•Iuman Colon Cancer, subtracted r. 


>BS I 


_P03 
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Libraries owned by Catalog 


Catalog Description 


Vector 


ATCC 
Deposit 


HRGS 


Raji cells, cyclohc.xumide treated, 
subtracted 


pBS 


LP03 


HSUT 


Supt cells, cvclohcxamide treated, 
differentially expressed 


pBS 


LP03 


HT4S 


Activated T-Oell^ 1 hn; subtracted 

r \ V- ii v uiv*u i v. v j i j ■ % — iiij>. j uuu civ it v_j 


i Ini-ZAP XR 


LP03 


HCDA I-1CDB HCDC MCDD HCDF 


llUlllull W IlVJIlVJlVvoiJIV-VJlllcl 


l Jni-ZAP XR 

uiii t-ni y v ix 


LP03 


HOAA HOAR HOAf 


Humnn f"ictf»ciQiirr , omri 
l lUIIIUIl Wjituauiv.uiiiu 


i }ni_7AP XR 

VJIll tL</ll Al\ 


LP03 


HTLA MTLB HTLC HTLD HTI F 

111 ■ » 1 1 1 111 L- v — 11 1 L l.' 1 1 1 LL 

HTLF 


Mumnn ;ir1ult tp^tiQ Inrpp irmprt^ 


Uni-ZAP XR 

will A^.rvi /m\ 


LP03 


H! MA HI MT HI MD 


Wrpn^t I vmnK nofir* rDN A lihrarv 


I Jni-7AP XR 


LP03 


H6EA H6EB H6EC 


HL-60 PMA 41-1 


Uni-ZAP XR 


LP03 


HTXA HTXB HTXC HTXD HTXE 
HTXF HTXG HTXH 


Activated T-Cell ( 1 2hs)/Thiouridine 
labelledEco 


Uni-ZAP XR 


LP03 


HNFA HNFB HNFC HNFD HNFE 
HNFF HNFG HNFH HNFJ 


Human Neutrophil. Activated 


Uni-ZAP XR 


LP03 


HTOB HTOC 


HUMAN TONSILS. FRACTION 2 


Uni-ZAP XR 


LP03 


HMGB 


Human OB MG63 control fraction I 


Uni-ZAP XR 


LP03 


HOPB 


Human OB HOS control fraction I 


Uni-ZAP XR 


LP03 


HORB 


Human OB HOS treated (10 nM E2) 
fraction 1 


Uni-ZAP XR 


LP03 


HSVA HSVB HSVC 


Human Chronic Synovitis 


Uni-ZAP XR 


LP03 


HROA 


HUMAN STOMACH 


Uni-ZAP XR 


LP03 


HBJA HBJB HBJC HBJD HBJE HBJF 
HBJG HBJH HBJI HBJJ HBJK 


HUMAN B CELL LYMPHOMA 


Uni-ZAP XR 


LP03 


HCRA HCRB HCRC 


human corpus colosum 


Uni-ZAP XR 


LP03 


HODA HODB HODC HODD 


human ovarian cancer 


Uni-ZAP XR 


LP03 


HDSA 


Dermatofibrosarcoma Protuberance 


Uni-ZAP XR 


LP03 1 


HMWA HMWB HMWC HM WD 
riivivvc, riiviwr Mivivvvj ruviwri 
HMWI HMWJ 


Bone Marrow Cell Line (RS4;11) 


Uni-ZAP XR 


LP03 


L1COA 


stomach cancer (human) 


1 Ini 7 A P VI? 


i pm 


HFR A 
n crv/\. 


c v nsj 


i 7 a P YR 
Unl-6Ar A.l\. 


LruJ 


HMDA 


Droin mpriitliAnlicfAma 

Drdin-rncuuiiuDiuiiornd 


t Ini 7 A P YR 


i prn 


HGI A Hfil R uni n 


vj lIULMUb IfJITIa 


T Ini-7 A P YR 


F Pft > 


HEAA 


n. /vLi(j|jiiiu ci iuui iicu iui u 


Uni-7AP YR 


I P01 


HBCA HBCB 


H I vmnh nndp hr(*flQt Panrpr 

Ji. i_>yiiit^/ii iiuul uibusi 


llni-7AP XR 


LP03 


HPWT 


Human Prostate RPH re-evcisif>n 


Uni-ZAP XR 

Will 4^ /X 1 JVIV 


LP03 


HFVG HFVH HFVI 


Fetal Liver, subtraction II 


pBS 


LP03 


HNF1 


Human Neutrophils, Activated, re- 
excision 


pBS 


LP03 


HBMB HBMC HBMD 


Human Bone Marrow, re-excision 


pBS 


LP03 


HK.ML HKMM HKMN 


H. Kidney Medulla, re-excision 


pBS 


LP03 


HKIX HKIY 


H. Kidney Cortex, subtracted 


pBS 


LP03 


HADT 


H. Amygdala Depression, subtracted 


pBS 


LP03 


H6AS 


Hl-60. untreated, subtracted 


Uni-ZAP XR 


LP03 


H6ES 


HL-60. PMA 4H. subtracted 


Uni-ZAP XR 


LP03 


H6BS 


HL-60. RA 4h. Subtracted 


Uni-ZAP XR 


LP03 



WO 00/55351 



301 



PCT/US00/05883 



Libraries owned by Catalog 


Catalog Description 


Vector 


ATCC 
Deposit 


H6CS 


HL-60. PMA Id. subtracted 


Uni-ZAP XR 


LP03 


HTXJ HTXK 
iii iii 


Activated T-celU 1 2h)/Thiouridine-rc- 
excision 


1 7AP YD 


LrUJ 


UMCa HM^R HiVI^P HM^n uycc 
ni>io/\ ni>ioo ni*ij^ ni>iou tiivion. 

HMSF HMSG HMSH HMSI HMSJ 
HMSK. 


Monocyte activated 


uni-ZAr ak 


LP03 


HAGA HAGB HAGC HAGD HAGE 
HAGF 


Human Amygdala 


Uni-ZAP XR 


LP03 


HSRA HSRB HSRE 


STROMAL -OSTEOCLASTOMA 


Uni-ZAP XR 


LP03 


HSRD HSRF HSRG HSRH 


Human Osteoclastoma Stromal Cells - 
unamplified 


Uni-ZAP XR 


LP03 


HSQA HSQB HSQC HSQD HSQE 


Stromal ceil TF274 


Uni-ZAP XR 


LP03 


HSKA HSK.B HSKC HSKD HSKE 
HSKF HSKZ 


Smooth muscle, scrum treated 


Uni-ZAP XR 


LP03 


US LA HSLB HSLC HSLD HSLE 
HSLF HSLG 


Smooth musclc.control 


Uni-ZAP XR 


LP03 


HSDA HSDD HSDE HSDF HSDG 

ucrvu 


Spinal cord 


Uni-ZAP XR 


LP03 


HPWS 


Prostate- RPH suhirnrted II 


JJ Do 


i prn 
truj 


HSKW HSKX HSKY 


Smooth Muscle- HASTE normalized 


pBS 


LP03 


HFPB HFPC HFPD 


H. Frontal cortex.epileptic:re-excision 


Uni-ZAP XR 


LP03 


HSDI HSDJ HSDK 


Spinal Cord, re-excision 


Uni-ZAP XR 


LP03 


HSKN HSKO 


Smooth Muscle Serum Treated. Norm 


pBS 


LP03 


HSKG HSKH HSKI 


Smooth muscle, serum induced.re-exc 


pBS 


LP03 


HFCA HFCB HFCC HFCD HFCE 

HFPF 


Human Fetal Brain 


Uni-ZAP XR 


LP04 


HPTA HPTB HPTD 


Human Pituitary 


Uni-ZAP XR 


LP04 


HTHB HTHC HTHD 


Human Thymus 


Uni-ZAP XR 


LP04 


HE6B HE6C HE6D HE6E HE6F 
HE6G HE6S 


Human Whole Six Week Old Embryo 


Uni-ZAP XR 


LP04 


HSSA HSSB HSSC HSSD HSSE 

H^F H^^r; UCCH ucci ucci UCCI/ 


Human Synovial Sarcoma 


Uni-ZAP XR 


LP04 


HE7T 


7 Week Old Earlv Stage Human, 
subtracted 


Uni-ZAP XR 


LP04 ! 


HEPA HEPB HEPC 


Human Epididymus 


Uni-ZAP XR 


LP04 i 


HSNA HSNB HSNC HSNM HSNN 


Human Synovium 


Uni-ZAP XR 


LP04 ! 


HPFB HPFC HPFD HPFE 


Human Prostate Cancer. Stage C fraction 


Uni-ZAP XR 


LP04 


HE2A HE2D HE2E HE2H HE2I 

ijpOKvi up~)m umn 
Htzlvl HtzN Ht2U 


12 Week Old Early Stage Human 


Uni-ZAP XR 


LP04 


HE2B HE2C HE2F HE2G HE2P 
HE2Q 


12 Week Old Early Stage Human, II 


Uni-ZAP XR 


LP04 


HPTS HPTT HPTU ] 


4uman Pituitary, subtracted 


Uni-ZAP XR 


LP04 


HAUA HAUB HAUC , 


\mniotic Cells - TNF induced 1 


Jni-ZAP XR 


LP04 


HAQA HAQB HAQC HAQD / 


\mniotic Cells - Primary Culture 1 


Jni-ZAP XR 


LP04 


HWTA HWTB HWTC \ 


vilm's tumor \ 


Jni-ZAP XR 


LP04 


HBSD [ 


3one Cancer, rc-excision I 


Jni-ZAP XR 


^P04 


HSGB S 


Salivary gland, re-excision \ 


Jni-ZAP XR 


-P04 


HSJA HSJB HSJC 5 


Smooth musclc-ILb induced I 


Jni-ZAP XR 


-P04 


HSXA HSXB HSXC HSXD F 


luman Substantia Nigra t 


Jni-ZAP XR 


-P04 
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HSHA HSHB HSHC 


Smooth muscle. lLlb induced 


Uni-ZAP XR 


LP04 


HOUA HOUB HOUC HOUD HOUE 


Adipocytes 


Uni-ZAP XR 


LP04 j 


UDW/A UDU'O iiDVi//"" urnun iin\i/r- 
nrWA HrW b HrWL HI WU HP WE 


Prostate BPH 


Uni-ZAP XR 


LP04 


He LA HtLB HLLL HELD HELE 
HELF HELG HELH 


Endothelial cells-control 


Uni-ZAP XR 


LP04 


HEM A HE MB HEMC HEMD HEME 
HEMF HEMG HEMH 


Endotheliai-induccd 


Uni-ZAP XR 


LP04 


HBIA H81 B HB1C 


Human Brain. Striatum 


Uni-ZAP XR 


LP04 


U 1_1 C a tJLICD I i \ irr - UUCP* I J 1 1 C r 

HHoA nnbb HHdL rlnbu HHbb 


Human Hypolhalmus.Schizophrenia 


Uni-ZAP XR 


LP04 


HNGA HNGB HNGC HNGD HNGE 
HNGF HNGG I1NGH HNGI HNGJ 


neutrophils control 


Uni-ZAP XR 


LP04 


LTMIJA LJN.7UD l.i K! IJ f~~ LJKILim IJXILIC 

HiNnA HiNHb ItNnL HNHD HNHb 
HNHF HNHG HNHH HNHI HNHJ 


Neutrophils IL-I and LPS induced 


Uni-ZAP XR 


LP04 


HSDB HSDC 


STRIATUM DEPRESSION 


Uni-ZAP XR 


LP04 


HHPT 


Hypothalamus 


Uni-ZAP XR 


LP04 


rioA 1 HbAU HbAV HiAW HSAX 
HSAY HSAZ 


Anergic T-cell 


Uni-ZAP XR 


LP04 


HBMS HB.MT HBMU HBMV 
HBMW HBMX 


Bone marrow 


Uni-ZAP XR 


LP04 


HOEA HOEB HOEC HOED HOEE 
HOEF HOEJ 


Osteoblasts 


Uni-ZAP XR 


LP04 


HAIA HAiB HAIC HA1D HAIE HAIF 


Epithelial-TNFa and INF induced 


Uni-ZAP XR 


LP04 


HTGA HTGB HTGC HTGD 


Apoptotic T-cell 


Uni-ZAP XR 


LP04 


HMCA HMCB HMCC HMCD HMCE 


M acrophage-oxL D L 


Uni-ZAP XR 


LP04 


HMAA HMAB HMAC HMAD 
HMAE HV1AF HMAG 


Macrophage (GM-CSF treated) 


Uni-ZAP XR 


LP04 


HPHA 


Normal Prostate 


Uni-ZAP XR 


LP04 


HPIA HPIB HP1C 


LNCAP prostate cell line 


Uni-ZAP XR 


LP04 


HPJA HPJB HPJC 


PC3 Prostate cell line 


Uni-ZAP XR 


LP04 


HOSE HOSF HOSG 


Human Osteoclastoma, re-excision 


Uni-ZAP XR 


LP04 


HTGE HTGF 


Apoptotic T-cell. re-excision 


Uni-ZAP XR 


LP04 


HMAJ HMAK. 


H Macrophage (GM-CSF treated), re- 
excision 


Uni-ZAP XR 


LP04 


HACB HACC HACD 


Human Adipose Tissue, re-excision 


Uni-ZAP XR 


LP04 


HFPA 


H. Frontal Cortex. Epileptic 


Uni-ZAP XR 


LP04 


HFAA HFAB HFAC HFAD HFAE 


Alzheimers. spongy change 


Uni-ZAP XR 


LP04 


HFAM 


Frontal Lobe. Dementia 


Uni-ZAP XR 


LP04 


HMIA HMIB HMIC 


4uman Manic Depression Tissue 


Uni-ZAP XR 


LP04 


UTCA UTCC LITCC UTCr. UTCU 

n i o/\ ri ! 5t nl or rl t n Ion 


Human Thymus 


3BS 


LP05 


HPBA HPBB HPBC HPBD HPBE 


-iuman Pineal Gland 


DBS 


LP05 


HSAA HSAB HSAC I 


-ISA 172 Cells 


:>BS 


^P05 


HSBA HSBB HSBC HSBM \ 


-iSC 172 cells f 


3BS 


_P05 


HJAA HJAB HJAC HJAD J 


urkat T-cell G I phase p 


>BS 


-P05 


HJBA HJBB HJBC HJBD J 


urkat T-Cell, S phase j 


)BS I 


-P05 


HAFA HAFB / 


\orta endothelial cells + TNF-a j: 


)BS i 


.P05 


HAW A HAWB HAWC \ 


luman White Adipose f 


)BS [ 


.P05 


HTNA I-ITNB Y 


Human Thyroid r 


>BS I 


.P05 
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Vector 


ATCC 
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HONA 


Mnrnial Dvnrv Prpmf*nnnau^al 


pBS 


1 PfH 


HARA HARB 


Hnm;in AHtilt Rftinn 
1 luiuuii nuuii ixuiiiiu 


pBS 


LP05 


HLJA HUB 


Mumnn ( 11 no 

llUllltltl L-lillU 


pv- ivi v opui i 1 


I P0.6 

LrUO 


HOFM HOFN HOFO 


H Ovarian Tumor 11 OV^^ 

I I • \S v ill lull 1 U1IIUI • 11. \S v w * «i J — 


nCMV^nnrt 7 0 


I Pfi7 


HOG A HOGB HOGC 


OV J 0-3-95 


nfMVsnnrt 7 ft 


I Pft7 
LrU 1 


HCGL 




nfMVQnnrl 7 ft 


\ Pft7 


HDLA 


nUUKMIl 3 L. yiiipnuiiia I 


nf'KA VQnnrl 7 ft 

p\_ivi v opon £.U 


1 Pft7 


HDTA HDTB HDTC HDTD HDTE 


nuutMiis i_ ympiiui 11a 11 


pv^ivi v opun z.u 


1 Pft7 
LI U/ 


HrCAA H1CAB HJCAC HKAD HK A F 
HKAF HKAG HKAH 


i\.cr ui 1 iiucy ic 


TiCKA V^norl 7 ft 

pv^ivi v oponz.u 


Lru / 


HCIM 


CAPFINDER. Crohn's Disease, lib 2 


pCMVSporl2.0 


LP07 


HKAL 


Keraiinocyte. lib 2 


P CMVSport2.0 


LP07 


HKAT 


rvci diiiiwy ic. iiu j 


nPMVsnnrl 7 ft 


1 Pft7 


HNDA 


Mncnl nnlvnc 


nC~*M V^r»nrf 7 ft 


I PH7 
LrU / 


HDRA 


l-l Primarv Of»nrlrifir C i»llc UK ^ 


nfMV'snnrl'? 0 


r P07 


HOHA IIOIIB HOHC 


Mumnn OxtpnhlAdc II 

I iUlllull V/di^vUlfljl) 11 


nrMV^nnrt") fl 

pwlvi V OJJvIl-.V 


i pf)7 


HLDA HLDB HLDC 


I ivf*r Hrnnlnmn 

L~f 1 Vl»| . 1 XV. tJOlVII 1 IC1 


nfMV^nftrl^ ft 


T Pftft 
LrUO 


HLDN HLDO HLDP 


Human 1 ivpr normal 
i luiuuii • vi , nuiiitai 


p^ivi vopurij.u 


1 PftR 
LrUo 


HMTA 


pBMC stimulated vv/ poly 1/C 


pCMVSport3.0 


LP08 


HNTA 


NTERA2. control 


P CMVSport3.0 


LP08 


HDP A HDPB HDPC HDPD HDPF 
HDPG HDPH HDPI HDPJ HDPK 


Primary Dendritic Cells, lib 1 


pCMVSport3.0 


LP08 


HDPM HDPN HDPO HDPP 


Primary Dendritic cclls.frac 2 


pCMVSport3.0 


LP08 


HMUAHMUB HMUC 


Myoloid Progenitor Cell Line 


pCMVSport3.0 


LP08 


HHEA HHEB HHEC HHED 


r Cell helper 1 


pCMVSport3.0 


LP08 


HHEM HHEN HHEO HHEP 


T cell helper 11 


^CMVSport3.0 


LP08 


HEQA HEQB HEQC 


Human endometrial stromal cells 


pCMVSport3.0 


LP08 


HJMA HJMB 


Human endometrial stromal cells-treated 
with progesterone 


DCMVSnort3 0 


LP08 


HSWA HSWB HSWC 


hluman endometrial stromal cells-treated 
with estradiol 


oCMVSnort3 0 


LP08 


HSYA HSYB HSYC 


rluman Thymus Stromal Cells 


pCMVSport3.0 


LP08 


HLWA HLWB HLWC 


■iuman Placenta 


pCMVSpon3.0 


LP08 


HRAA HRAB HRAC 


Rejected Kidney, lib 4 


pCMVSport3.0 


LP08 


HMTM 


PCR, pBMC I/C treated 


PCR1I 


LP09 


HMJA 


-L Meniingima. M6 


pSport 1 


LP10 


Mjvlls^A. rllVIrvD M1VIK.C nivlKJj 
HMKE 


tt. Meningima, Ml 


?Sport 1 


LP10 


HUSG HUSI 


Human umbilical vein endothelial cells. 
L-4 induced 


jSport 1 


LP10 


HUSX HUSY 

( 


iuman Umbilical Vein Endothelial j 
rells. uninduced 


iSport 1 ] 


^P10 


HOFA ( 


Ovarian Tumor 1, OV5232 j 


)Sport 1 I 


-P10 


HCFA HCFB HCFC HCFD 1 


r-Cell PHA 16hrs r 


>Sport 1 1 


-P10 


HCFL HCFM HCFN HCFO 1 


r-Cell PHA24hrs p 


)Sport 1 I 


-P10 


HADA HA DC HAOD HADE HADF I 
HADG 


luman Adipose ^ 


>Sport 1 I 


.P10 
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HOVA HOVB HOVC 


Human Ovary 


pSport 1 


LP10 


HTWB HTWC 1ITWD HTW'E HTWF 


Resting T-Ccll Library.il 


pSport I 


LPH) 


HMMA 


Spleen meiastic melanoma 


pSport 1 


LPIO 


HLYA HLYB HLYC HLYD HLYE 


Spleen. Chronic lymphocytic leukemia 


pSport 1 


LPIO 


HCCA 


CD34+cell. 1 


pSport 1 


LP10 


HEOM HEON 


Human Eosinophils 


pSport 1 


LPIO 


HTDA 


Human Tonsil. Lib 3 


pSport 1 


LPIO 


HSPA 


^alivarv f^land f iK 7 


n C r\ A 7~"t 1 

popun t 


i Pin 

LI I U 


HCHA HCHB HCHC 


Breast Cancer cell line. MDA 36 


pSport 1 


LPIO 


HCHM HCHN 


Breast Cancer Cell line, angiogenic 


pSport I 


LPIO 


HCIA 


Crohn's Disease 


pSport 1 


LPIO 


HDAA 11 DAB HDAC 


HEL cell line 


dSdou 1 


LPIO 


HABA 


Human Astrocyte 


pSport 1 


LPIO 


HUFA HUFB HUFC 


Ulcerative Colitis 


pSport 1 


LPIO 


HNTM 


NTERA2 + retinoic acid. 14 days 


pSport 1 


LPIO 


HDQA 


Primary Dendritic cells. CapFinder2. frac 
1 


pSport 1 


LPIO 


HDQM 


Primary Dendritic Cells. CapFinder. frac 
2 


pSport 1 


LPIO 


HLDX 


Human Liver. normal.CapFinder 


pSport 1 


LPIO | 


HULA HULB HULC 


Human Dermal Endothelial 
Cells. untreated 


pSport 1 


LPIO 


HUMA 


Human Dermal Endothelial cells. treated 


pSport 1 


LPIO 


HCJA 


Human Stromal Endometrial fibroblasts, 
untreated 


nSnnrt 1 


LPIO 


HCJM 


Human Stromal endometrial fibroblasts, 
treated w/ estradiol 


|pSportl 


LPIO 


HEDA 


Human Stromal pndnmpirinl fthrnhlacrc 

treated with proecsterone 


nCnnrt 1 

popun 1 


i Din 
Lr J U 


HFNA 


Human ovary tumor cell OV35072 1 


pSport 1 


LPIO 


HKGA HKGB HKGC HK.GD 


Vlerkel Cells 


pSport 1 


LPIO 


HISA HISB HISC 


Pancreas Islet Cell Tumor 


pSporll 


LPIO 


HLSA 


Skin, burned 


pSport 1 


LPIO 


HBZA 


Prostate.BPH, Lib 2 


aSport 1 


LPIO 


HBZS 


^restate BPHXib 2. subtracted 


sSport I 


LPIO 


HFIA HFIB HFIC 


Synovial Fibroblasts (control) 


jSport 1 


LPIO 


HFIH HFI1 HFU I 


Synovial hypoxia 


jSport 1 


LPIO 


HFIT HF1U HFIV 5 


Synovial IL-l/TNF stimulated [ 


?Spon 1 


LPIO 


HGCA p 


vlessangial cell, frac 1 j 


jSportl 


LPIO 


HMVA HMVB HMVC [ 


Jone Marrow Stromal Cell, untreated \ 


)Spon 1 


.PIO 


HFIX HFIY HFIZ $ 


Jynovial Fibroblasts (lll/TNF). subt p 


)Sportl I 


_P10 


HFOX HFOY HFOZ 5 


Synovial hypoxia-RSF subtracted |p 


)Sportl I 


.P10 


HMQA HMQB HMQC HMQD h 


iuman Activated Monocytes K 


Jni-ZAP XR 1 


-PI 1 


HLIA HLIB HLIC b 


iuman Liver [p 


>CMVSpon 1 I 


-P012 


HHBA HHBB HHBC HHBD HHBE I 


iuman Heart jp 


>CMVSpon 1 I 


-P012 


HBBA HBBB | 


Iuman Brain 


CMVSpon 1 I 


-P0I2 
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^juiu^ L/esc rip iion 


Vector 


A I LL 

Deposit 


HLJA HUB HLJC HUD HUE 


Human Lung 


pCMVSport 1 


LP012 


HOG A. HOGB HOGC 


UVallJll i UiTlOr 


pv-MVoport 2.U 


LP0 1 2 


HTJM 


Human Tonsils. Lib 2 


pCMVSport 2.0 


LP012 


HAMF HAMG 


K.MH2 


pCMVSport 3.0 


LP012 


HAJA HAJB HAJC 


L42K 


pCMVSport 3.0 


LP012 


HWBA HWBB HWBC HWBD 
HWBE 


Dendritic cells, pooled 


pCMVSport 3.0 


LP012 


HWAA HWAB HWAC HWAD 
HWAE 


Human Bone Marrow, treated 


pCMVSport 3.0 


LP012 


HYAA HYAB HYAC 


B Ceil lymphoma 


pCMVSport 3.0 


LP012 


HWHG HWHH HWH! 


Healing groin wound, 6.5 hours post 
incision 


pCMVSport 3.0 


LP012 


HWHP HWHQ HWHR 


Healing groin wound; 7.5 hours post 
incision 


pCMVSport 3.0 


LP012 


HARM 


Healing groin wound - zero hr posi- 
incision (control) 


pCMVSport 3.0 


LP012 


HBIM 


isiiaviui y cp line, it urn. nasaicavnv 


pCM Vbport 3.U 


LP012 


HVVDA 


ricaiing /\uaomen wouno. /Ucxvu mm 
post incision 


pLM Vbport 3.0 


LP012 


HWEA 


Healing Abdomen Wound; 15 days post 
incision 


pCMVSport 3.0 


LP012 


HWJA 


Healing Abdomen Wound:2l&29 days 


pCMVSport 3.0 


LP012 


HNAL 


Human Tongue, frac 2 * 


pSport 1 


LP012 


HMJA 


H. Meniingima.M6 


pSport 1 


LP012 


HMKA HMKB HMKC HMKX) 


H. Mcningima, Ml 


p Sport I 


LP012 


HOFA 


Uvanan lumor 1. UV5232 


pSport I 


LP012 


urpA HfFR urpr urcn 
nv^rA nLrD IlLrL rll^rU 


1 -Lell rHA 16 nrs 


pSport 1 


LP012 


HCFL HCFM HPFM HPFO 


I -Cell rHA 24 nrs 


pSport 1 


LP012 


HMMA HMMR MMMf 
ntvuvi/'Y nivii>iD nivitviv.. 


Spleen meiastic melanoma 


pSport 1 


LP012 


HTDA 


Human 1 onsu. Lib 3 


pSport 1 


LP012 


HDBA 


hiuman Fetal Thymus 


pSport 1 


LP012 


HDUA 


Pericardium 


pSport 1 


LP012 


HBZA 


Tostaicor H. Lid 2 


pSport 1 


LP012 


HWCA 


-arynx tumor 


pSport 1 


LP012 


HWKA 


^fArmnl Limn 

normal tung 


sSportl 


LP012 


HSMB 


3one marrow stroma. treated 


sSportl 


LP012 


HBHM 


noi ludi iiduncd 


?Sportl 


LP012 


HLFC 


Human Larynx | 


jSportl 


LP012 


HLRB J 


Siebben Polyposis { 


iSnort 1 


U-P012 


HN1A r 


vlammary Gland j 


)Sportl 1 


-P012 


HNJB f 


>alate carcinoma f 


)Sportl I 


-P012 


HNKA F 


'alate normal p 


>Sportl \ 


J>012 


HMZA f 


'harynx carcinoma p 


>Sport! I 


-P012 


HABG C 


rheek Carcinoma p 


)Sportl I 


-P012 


HMZM F 


•harynx Carcinoma p 


>Sport 1 I 


-P012 


HDRM L 


.arynx Carcinoma p 


Sport 1 I 


-P012 


HVAA P 


ancreas normal PCA4 No p 


Sport! L 


-P012 


HICA 1 


*ongue carcinoma p 


Sport 1 L 


.P012 
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HUKA HUK.B HUKC HUK.D HUK.E 


nuiiiuii uterine ljulli 


LJniDOa i.Ar 11 


i on \ 1 
Lrll 1 J 


HFFA 


Human Fetal Brain, random primed 


Lambda ZAP II 


LP013 


HTUA 


Activated T-cell labeled with 4-thioluri 


Lambda ZAP II 


LP013 


HBQA 


Early Stage Human Brain, random 
primed 


Lambda ZAP 11 


LP013 


HMEB 


Human microvascular Endothelial cells, 
fract. B 


Lambda ZAP 1! 


LP013 


HUSH 


Human Umbilical Vein Endothelial 
cells, fract. A. re-excision 


Lambda ZAP II 


LP013 


HLOC HLOD 


Hepatocellular tumor, re-excision 


Lambda ZAP 11 


LP013 


HTWJ HTWK HTWL 


Resting T-celL rc-excision 


Lambda Z.AP 11 


LP0I3 


HF6S 


Human wnoie o weeK uto bmoryo (U), 
subt 


pBluescript 


LP013 


HHPS 


Human Hippocampus, subtracted 


pBluescript 


LP013 


HUS 


LNCAP. differentia! expression 


pBluescript 


LP0I3 


HLHS HLHT 


Early Stage Human Lung. Subtracted 


pBluescript 


LP013 


HSUS 


Supt cells, cyciohexamide treated, 
subtracted 


pBluescript 


LP013 


HSUT 


Supt cells, cyciohexamide treated, 
differentially expressed 


pBluescript 


LP013 


HSDS 


H. Striatum Depression, subtracted 


pBluescript 


LP013 


HPTZ 


Human riiuitary. ouotracted vu 


pBluescript 


LP013 


HSDX 


H. Striatum Depression, subt II 


pBluescript 


LP013 


HSDZ 


H. Striatum Depression, subt 


pBluescript 


LP013 


HPBA HPBR HPBP HPRD UPRF 


Human Pineal Gland 


pBluescript SK.- 


LP013 


HRTA 


Colorectal Tumor 


pBluescript SK- 


LP013 


HSBA HSRR H^Rf mqrm 


Hot i / 1 cells 


pBluescript SK- 


LP0I3 


HJAA HJAR HIAf* HIAH ' 

iur\rv nJAD nJnL nJAU • 


Jurkat i-cellOl phase 


pBluescript SK- 


LP0I3 


HJRA H 1RR H IRf* H IRn 
i u u/v njDD iij D\_ nJOU 


Jurkat I -cell, bl phase 


pBluescript SK- 


LP013 


HTNA HTNR 

ill 1 ~ / V I 1 | JXQ 


Human Thyroid 


pBluescript SK- 


LP013 


HAHA HAHR 


Human Adult Heart 


Uni-ZAP XR 


LP013 


HE6A 


whole o week Uld embryo 


Uni-ZAP XR 


LP013 


HFC A HFCR HFPP UFPn uprp 


tiuman Fetal Brain 


Uni-ZAP XR 


LP013 


HFKC HFKD HFKF HFkF upi/r. 
in rvv^ nri\u nri\,c nri\r ririxO 


Human retal Kidney 


Uni-ZAP XR 


LP013 


HGBA HGBD HGBF HCiRF nr.RP. 


riuman uaii t>iaauer 


Uni-ZAP XR 


LP0I3 


HPRA HPRB HPRP HPRD 


Human Prostate 


Jni-ZAP XR 


LP013 


HTEA HTEB HTEC HTED HTFF 


numan 1 esies 


Jni-ZAP XR 


LP013 


HTTA HTTB HTTC HTTD HTTE 


-luman Testes Tumor ( 


Jni-ZAP XR 


LP0I3 


HYBA HYBB j 


Human Fetal Bone { 


Jni-ZAP XR 


LP013 


HFLA 


Human Fetal Liver \ 


Jni-ZAP XR 


~P0I3 


HHFB HHFC HHFD HHFE HHFF \ 


Human Fetal Heart [ 


Jni-ZAP XR 1 


-P013 


HUVB HUVC HUVD HUVE \ 


Human Umbilical Vein. End. remake I 


Jni-ZAP XR 1 


-P013 


HTHB HTHC HTHD \ 


iuman Thymus I 


Jni-ZAP XR I 


-P013 


HSTA HSTB HSTC HSTD \ 


iuman Skin Tumor I 


Jni-ZAP XR i 


-P013 


HTAA MTAB HTAC HTAD HTAE \ 


luman Activated T-cells I 


Jni-ZAP XR I 


-P013 


HFEA HFEB HFEC \ 


iuman Fetal Epithelium (skin) I 


Jni-ZAP XR t 


-P013 


HJPAHJPBHJPCHJPD \ 

F 


iuman Jurkat Membrane Bound I 
'olvsomes 


Jni-ZAP XR L 


-P013 


iiESA \ 


iuman Epithelioid Sarcoma I 


Jni-ZAP XR L 


-P013 
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Vector 


ATCC 
Deposit 


HALS 


Hnmnn A Will I I %\ / r* r Cnhfmr'lpH 


1 !_■ 7 A D V D 

Uni-ZAr AK 


1 T>t\ 1 T 

LrU 1 j 


HFTA HFTB HFTC HFTD 


numan reiai uura iviaier 


Uni-ZAP XR 


LP0I 3 


HCAA HCAB HCAC 


Cem cells, cyclohcxamide treated 


Unj-ZAP XR 


LP013 


hrga hrgb HRfir wRr.n 


Raji Cells, cyclohcxamide treated 


Uni-ZAP XR 


LP013 


HE9A HF9R HF9C HFQn HFQF 


iNinc week Uld early otaue Human 


Uni-ZAP XR 


LP0I3 


HSFA 


Human Fibrosarcoma 


Uni-ZAP XR 


LP013 


HAT A. HATR IIATf HATn MATF 
» *r\ i .~w 1 1/\ i l> 1 1 /a i v_ n.-v iu it/a 1 c. 


Human Adrenal Gland Tumor 


Uni-ZAP XR 


LP013 


HTRA 


Human Trachea Tumor 


Uni-ZAP XR 


LP013 


HE^A HE">D HF2F HF^H HF">I 


\i weetc ijiu early Mage Human 


Uni-ZAP XR 


LP0I3 


HE2B HE2C HE2F HE2G HE2P 


12 Week Old Early Stage Human. II 


Uni-ZAP XR 


LP013 


HNEA HNEB HNEC HNED HNEE 


Human Neutrophil 


Uni-ZAP XR 


LP0I3 


HBGA 


Human Primary Breast Cancer 


Uni-ZAP XR 


LP013 


HPTS HPTT HP TV 


Human Pituitary, subtracted 


Uni-ZAP XR 


LP013 


HMQA HMQB HMQC HMQD 


Human Activated Monocytes 


Uni-ZAP XR 


LP013 


HOAA HOAB HOAC 


Human Osteosarcoma 


Uni-ZAP XR 


LP013 


HTOA HTOD HTOE HTOF HTOG 


human tonsils 


Uni-ZAP XR 


LP013 


HMGB 


Human OB MG63 control fraction 1 


Uni-ZAP XR 


LP013 


HOPB 


Human OB HOS control fraction I 


Uni-ZAP XR 


LP0I3 


HOQB 


Human OB HOS treated ( I nM E2) 
fraction 1 


Uni-ZAP XR 


LP013 


HAUA HAUB HAUC 


Amniotic Cells - TNF induced 


Uni-ZAP XR 


LP013 


HAOA HAOB HAOf HAOH 


Amniotic Cells - Primary Culture 


Uni-ZAP XR 


LP013 


HROA HROC 


HI IM AM CTfl KA AC14 


Uni-ZAP XR 


LP013 


HBJA HBJB HBJC HBID HFHF 


Ml IM AN] R f FT I T V\v1 Dt4/"MV,1 A 


ft "7 a n v 

Uni-ZAP XR 


LP0I3 


HODA HODB HODC HOnn 


human ovarian cancer 


Uni-ZAP XR 


LP013 


HCPA 


Corpus Callosum 


Uni-ZAP XR 


LP013 


HSOA 


stomach cancer (human) 


Uni-ZAP XR 


LP013 


HERA 


pi/ r\j 


Uni-ZAP XR 


LP0I3 


HMDA 


Brain-medulloblastoma 


Uni-ZAP XR 


LP013 


HGLA HGl B HGI D 


Glioblastoma 


Uni-ZAP XR 


LP013 


HWTA HWTB HWTf 


wiim's tumor 


Uni-ZAP XR 


LP013 


HEAA 


hi. Atrophic Endometrium 


Uni-ZAP XR 


LP013 


HAPN HAPO HAPP HAPD Ha PR 


"iuman Adult PuImonary;rc-cxcision 


r ~w a t> "w n 

Uni-ZAP XR 


LP013 


HLTG HLTH 

* * * 1 A 4 ft 1 


-Iuman T-cell lymphoma;re-excision 


Jm-ZAP XR 


LP013 


HAHC HAHD HAHE 


luriitiii /vuuil ncun.i e-excision 


Jni-ZAP XR 


LP013 


HAGA HAGB HAGC HAGD HAGE 




Jni-ZAr XR 


LP013 


HSJA HSJB HSJC ; 


\mnnth mitCf*lf» If h inHi irr*r\ 1 


r_ : tad vd 

Jni-ZAr XK 


-P013 


HSHA HSHB HSHC 5 


smooth muscle, 1L lb induced [ 


Jni-ZAP XR 


-P013 


HPWA HPWB HPWC HPWD HPWE I 


>rostate BPH i 


Jni-ZAP XR 1 


-P013 


HPIA HPIB HPIC [ 


-NCAP prostate cell line I 


Jni-ZAP XR I 


-P013 


HPJA HPJB HPJC f 


>C3 Prostate cell line l 


Jni-ZAP XR I 


-P013 


HBTA l 


tone Marrow Stroma. TNF&LPS ind I 


Jni-ZAP XR I 


-P013 


HMCF HMCO HMCH HMCI HMCJ I* 


*4acrophaee-oxLDL; re-excision I 


Jni-ZAP XR I 


.P013 


HAGG HAGH HAGI r 


iuman Amygdala:re-excision I 


Jni-ZAP XR I 


,P0J3 


HACA ^ 


1. Adipose Tissue l 


Jni-ZAP XR L 


.P0I3 


HKFB K 


1562 + PMA (36 hrshre-excision 2 


IAP Express I 


,P013 


HCWT HCWU HCWV C 


?D34 positive cells (cord blood i.re-ux |z 


-AP Express L 


.P013 
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Libraries owned by Catalog 


Catalog Description 


Vector 


ATCC 
Deposit 


HBWA 


Whole brain 


ZAP Express 


LP013 


HBXA HBXB HBXC HBXD 


Human Whole Brain ??2 - Olieo dT > 
1.5Kb 


ZAP Express 


LP013 


HAVM 


Temporal cortex-Alzheizmer 


pT-Adv 


LP014 


LI A \/T 

HAV I 


Hippocampus. Alzheimer Subtracted 


pT-Adv 


LP014 


H HAS 


CHME Cell Line 


Uni-ZAP XR 


LP014 


M 1 ID 

riAJK 


Larynx normal 


pSport 1 


LP0I4 


MWLfc HWLr HWLu HWLH 


Colon Normal 


pSport 1 


LP014 


HCKM HLKN HCRO 


Colon Carcinoma 


pSport 1 


LP014 


LJM/T I UIWM 1 I_I\WI t* 

HWLJ HWLJ HWLK 


Colon Normal 


pSport t 


LP014 


HWLU HWLR HWLS HWLT 


Colon Tumor 


pSport 1 


LP014 


li fc> r M 


Gastrocnemius Muscle 


pSport 1 


LP014 


HdUU HBUb 


Quadriceps Muscle 


pSport 1 


LP014 




Soleus Muscle 


pSport 1 


LP0I4 


HCCM 


Pancreatic Langerhans 


pSport 1 


LP014 


I1WOA 


Larynx carcinoma 


pSport 1 


LP014 


H WO iVl HWvjN 


Larynx carcinoma 


pSport I 


LP014 


HWLA HWLB HWLL 


Normal colon 


pSport 1 


LP0I4 


rlWLfvi nWLN 


Colon Tumor 


pSport 1 


LP0I4 


HVAivl MVAN HVAvJ 


Pancreas Tumor 


pSport 1 


LP014 


riWOlJ 


Larynx carcinoma 


pSport 1 


LP014 


HAyivl HAvJN 


Salivary Gland 


pSport 1 


LP014 


riAbiVl 


Stomach; normal 


pSport I 


LP014 


LMtifKA 

rloL-Ivi 


Uterus: normal 


pSport 1 


LP014 


HCDM 


Testis: normal 


pSport 1 


LP0I4 


II pv 1 x >f 

HUJM 


Brain: normal 


jpSport 1 


LP014 


IT C I? X .J 


Adrenal Gland.normal 


pSport 1 


LP014 


HBAA 


Rectum normal 


pSport 1 


LP014 


HFDM 


Rectum tumour 


pSport 1 


LP0I4 


HGAM 


Colon, normal 


pSport 1 


LP014 


HHMM 


Colon, tumour 


sSport 1 


LP014 


HCLB HCLC 


Human Lung Cancer 


Lambda Zap 11 


LP015 


HRLA 


LI Cell line 


ZAP Express 


LP0I5 


HHAM 


Hypothalamus. Alzheimer's 


pCMVSport 3.0 


LP0I5 


HKBA 


fCu812F Basophils Line 


pSport 1 


LP0I5 


HS2S 


5aos2 ? Dexamethosome Treated 


aSport 1 


LP016 


HA5A 


Lung Carcinoma A549 TNFalpha 
ictivated 


:>Sport 1 


LP016 


HTFM 


rF-1 Cell Line GM-CSF Treated 


DSport 1 


LP016 


HYAS 


rhyroid Tumour 


sSport 1 


LP016 


HUTS 


^arynx Normal \ 


jSport 1 


LP016 


HXOA [ 


-arynx Tumor j 


>Sport 1 


LP016 


HEAH I 


Ea.hy.926 cell line j 


)Sport I 


^P016 


HINA / 


Kdenocarcinoma Human j 


)Sport 1 


-P0I6 


HRMA I 


-ung Mesothelium j 


)Sport 1 1 


-P016 


HLCL \ 


-fuman Pre-DifFerentiatcd Adipocytes I 


Jni-Zap XR I 


-P017 


HS2A 5 


>aos2 Cells |r 


)Sport 1 I 


-P020 
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Libraries owned by Catalog 


Catalog Description 


Vector 


ATCC 
Deposit 


HQ 1 1 


aaosi Cells: Vuamin Dj Treated 


pSport I 


LP020 


rlUl_ivj 


/-•I i \ ir / — ill" _l 

CHME Cell Line, untreated 


pSport I 


LP020 


UCPM 

rtcriN 


Aryepiglottis Normal 


pSpon 1 


LP020 


U DQKI 

nrofN 


Sinus Piniformis Tumour 


pSport 1 


LP020 




Stomach Normal 


pSport I 


LP020 




Stomach Tumour 


pSport 1 


LP020 


LI Ml A 


Liver Normal Met5No 


pSport 1 


LP020 


1JI IX A 


Liver Tumour Met 5 Tu 


pSport 1 


LP020 


HULiN 


Colon Normal 


pSport 1 


LP020 


HOCT 


Colon Tumor 


pSport I 


LP020 


HTNT 


Tongue Tumour 


pSport 1 


LP020 


HLXN 


Larynx Normal 


pSport 1 


LP020 


HLXT 


Larynx Tumour 


pSport 1 


LP020 


HTYN 


Thymus 


pSport I 


LP020 


HPLN 


Placenta 


pSpon 1 


LP020 


HTNG 


Tongue Normal 


pSport I 


LP020 


H2AA 


Thyroid Normal (SDCA2 No) 


pSport 1 


LP020 


HWES 


Thyroid Thyroiditis 


pSport 1 


LP020 


HFHD 


Ficolled Human Stromal Cells. 5Fu 
treated 


pTrip 1 Ex2 


LP021 


HFHM ? HFHN 


Ficolled Human Stromal Cells, 
Untreated 


pTrip 1 Ex2 


LP021 


HPCI 


Hep G2 Cells, lambda library 


lambda Zap-CMV XR 


LP021 


HBCAJIBCB.HBCC 


H. Lymph node breast Cancer 


Uni-ZAP XR 


LP021 


HLUK. 


Chondrocytes 


pSPORTl 


LP022 


HDCA. HDCB. HDCC 


Dendritic Cells From CD34 Cells 


pSPORTl 


LP022 


HDMA. HDMB 


CD40 activated monocyte dendritic cells 


pSPORTl 


LP022 


HDDM. HDDN. HDDO 


LPS activated derived dendritic cells 


^SPORTl 


LP022 


HPCR 


Hep G2 Cells, PCR library 


lambda Zap-CMV XR 


LP022 


HAAA. HAAB. HAAC 


Lung. Cancer (40053 13A3): Invasive 
Poorly Differentiated Lung 
Adenocarcinoma 


pSPORTl 


LP022 


t-llDA ninn uinr - 
HlrA, HirtJ. HIPL 


Lung, Cancer (4005 163 B7): Invasive, 
Poorly Diff. Adenocarcinoma, 
Metastatic 


pSPORTl 


LP022 


Hooi-i nnni 


Jvary. Lancer. (4U04D62 Bo) Papillary 
Serous Cvstie Neonla^m I r»w 
vlalienant Pot 


pSPORTl 


LP022 


H1DA I 


une Normal- f400511 1 R n 






HUJA.HUJB.HUJC.HUJD.HUJE I 


3-Cells 


DCMVSport 3.0 


LP022 


HNOA.HNOB.HNOC.HNOD ( 


Dvary. Normal: (9805C040R) 


3SPORT1 


LP022 


HNLM I 


-ung. Normal: (4005313 BO 


jSPORTI 


.P022 


HSCL 5 


>tromal Cells j 


jSPORTI 


-P022 


HAAX I 

I 

a 


-ung. Cancer: (4005313 A3) Invasive \ 
'oorly-differentiated Metastatic lung 
denocarcinoma 


jSPORTI 


_P022 


HUUA.HUUB.HUUC.HUUD E 


J-cells (unstimulated) p 


)TriplEx2 I 


-P022 


HWWA.HWWB.HWWC.HWWD.HW E 
WE.HWVVF.HWVVG 


J-cclls (stimulated) p 


)SPORTl I 


-P022 


HCCC C 


;oion. Cancer: (9S08C064R) r 


>CMVSport 3.0 I 


.P023 
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Libraries owned by Catalog 


Catalog Description 


Vector 


ATCC 
Deposit 


HPDO HPDP HPDQ HPDR HPD 


Hinrv r>ini , PrfUi(nQn'l')t' D/\e\r\\t 

tii y. v_uint.r y 70U7L j J — f. roony 
differentiated adenocarcinoma 


pSpon 1 




HPCO HPCP HPCQ HPCT 


Ovary. Cancer ( 15395 A 1 F): Grade II 
Papillarv Carcinoma 


pSport 1 


LP023 


HOCM HOCO HOCP HOCQ 


Ovary. Cancer: ( 1 5799A 1 F) Poorly 
differentiated carcinoma 


pSport 1 


LP023 


HCBM HCBN HCBO 


Breast. Cancer: (4004943 A5) 


pSport 1 


LP023 


HNBT HNBU HNBV 


Breast. Normal: (4005522B2) 


pSport I 


LP023 


HBCP HBCO 


Breast. Cancer: (4005522 A2) 


pSport 1 


LP023 


HBCJ 


Breast. Cancer: (9806C012R) 


pSpon I 


LP023 


HSAM HSAN 


Stromal cells 3.88 


pSport 1 


LP023 


HVCA H\ CB HVCC HVCD 


Ovary. Cancer: (4004332 A2) 


pSport 1 


LP023 


HSCK HSEN HSEO 


Stromal cells (HBM3.18) 


pSport 1 


LP023 


HSCP HSCO 


stromal cell clone 2.5 


pSport 1 


LP023 


HUXA 


Breast Cancer: (4005385 A2) 


aSport I 


LP023 


HCOM HCON HCOO HCOP HCOQ 


Ovary, Cancer (4004650 A3): Well- 
Differentiated Micropapillary Serous 
Carcinoma 


pSpon 1 


LP023 


HBNM 


Breast. Cancer: (9802C020E) 


pSport 1 


LP023 


HVVA HWB HVVC HVVD HVVE 


-luman Bone Marrow, treated 


sSport I 


LP023 i 
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Two approaches can be used to isolate a particular clone from the deposited sample of 
plasmid DNAs cited for that clone in Table 5. First, a plasmid is directly isolated by 
screening the clones using a polynucleotide probe corresponding to the nucleotide sequence 
of SEQ IDNO:X. 

Particularly, a specific polynucleotide with 30-40 nucleotides is synthesized using an 
Applied Biosystems DNA synthesizer according to the sequence reported. The 
oligonucleotide is labeled, for instance, with 32 P-y-ATP using T4 polynucleotide kinase and 
purified according to routine methods. (E.g., Maniatis et al., Molecular Cloning: A 
Laboratory Manual. Cold Spring Harbor Press, Cold Spring. NY (1982).) The plasmid 
mixture is transformed into a suitable host, as indicated above (such as XL- 1 Blue 
(Stratagene)) using techniques known to those of skill in the art, such as those provided by 
the vector supplier or in related publications or patents cited above. The transformants are 
plated on 1.5% agar plates (containing the appropriate selection agent, e.g., ampicillin) to a 
density of about 150 transformants (colonies) per plate. These plates are screened using 
Nylon membranes according to routine methods for bacterial colony screening (e.g., 
Sambrook et al., Molecular Cloning: A Laboratory Manual, 2nd Edit., (1989), Cold Spring 
Harbor Laboratory Press, pages 1.93 to 1.104), or other techniques known to those of skill in 
the art. 

Alternatively, two primers of 17-20 nucleotides derived from both ends of the 
nucleotide sequence of SEQ ID NO:X are synthesized and used to amplify the desired cDNA 
using the deposited cDNA plasmid as a template. The polymerase chain reaction is carried 
out under routine conditions, for instance, in 25 jil of reaction mixture with 0.5 ug of the 
above cDNA template. A convenient reaction mixture is 1.5-5 mM MgCl 2 , 0.01% (w/v) 
gelatin, 20 \xM each of dATP, dCTP, dGTP, dTTP, 25 pmol of each primer and 0.25 Unit of 
Taq polymerase. Thirty five cycles of PCR (denaturation at 94°C for 1 min; annealing at 
55°C for 1 min; elongation at 72°C for 1 min) are performed with a Perkin-Elmer Cetus 
automated thermal cycler. The amplified product is analyzed by agarose gel electrophoresis 
and the DNA band with expected molecular weight is excised and purified. The PCR 
product is verified to be the selected sequence by subcloning and sequencing the DNA 
product. 

Several methods are available for the identification of the 5' or 3' non-coding portions 
of a gene which may not be present in the deposited clone. These methods include but are not 
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limited to. filter probing, clone enrichment using specific probes, and protocols similar or 
identical to 5' and 3* "RACE" protocols which are well known in the art. For instance, a 
method similar to 5' RACE is available for generating the missing 5' end of a desired full- 
length transcript. (Fromont- Racine et aL Nucleic Acids Res. 2 1(7): 1683- 1684 (1993).) 
5 Briefly, a specific RNA oligonucleotide is Hgated to the 5' ends of a population of 

RNA presumably containing full-length gene RNA transcripts. A primer set containing a 
primer specific to the ligated RNA oligonucleotide and a primer specific to a known 
sequence of the gene of interest is used to PCR amplify the 5' portion of the desired full- 
length gene. This amplified product may then be sequenced and used to generate the full 
10 length gene. 

This above method starts with total RNA isolated from the desired source, although 
poly-A+ RNA can be used. The RNA preparation can then be treated with phosphatase if 
necessary to eliminate 5' phosphate groups on degraded or damaged RNA which may 
interfere with the later RNA ligase step. The phosphatase should then be inactivated and the 
15 RNA treated with tobacco acid pyrophosphatase in order to remove the cap structure present 
at the 5' ends of messenger RNAs. This reaction leaves a 5' phosphate group at the 5 f end of 
the cap cleaved RNA which can then be ligated to an RNA oligonucleotide using T4 RNA 
ligase. 

This modified RNA preparation is used as a template for first strand cDNA synthesis 
20 using a gene specific oligonucleotide. The first strand synthesis reaction is used as a template 
for PCR amplification of the desired 5 1 end using a primer specific to the ligated RNA 
oligonucleotide and a primer specific to the known sequence of the gene of interest. The 
resultant product is then sequenced and analyzed to confirm that the 5' end sequence belongs 
to the desired gene. 

25 

Example 2: Isolation of Genomic Clones Corresponding to a Polynucleotide 

A human genomic PI library (Genomic Systems, Inc.) is screened by PCR using 
primers selected for the sequence corresponding to SEQ ID NO:X, according to the method 
30 described in Example I. (See also. Sambrook.) 
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Example 3: Tissue specific expression analysis 

The Human Genome Sciences, Inc. (HGS) database is derived from sequencing tissue 
specific cDNA libraries. Libraries generated from a particular tissue are selected and the 
specific tissue expression pattern of EST groups or assembled contigs within these libraries is 
determined by comparison of the expression patterns of those groups or contigs within the 
entire database. ESTs which show tissue specific expression are selected. 

The original clone from which the specific EST sequence was generated, is obtained 
from the catalogued library of clones and the insert amplified by PGR using methods known 
in the art. The PCR product is denatured then transferred in 96 well format to a nylon 
membrane (Schleicher and Scheull) generating an array filter of tissue specific clones. 
Housekeeping genes, maize genes, and known tissue specific genes are included on the 
filters. These targets can be used in signal normalization and to validate assay sensitivity. 
Additional targets are included to monitor probe length and specificity of hybridization. 

Radioactively labeled hybridization probes are generated by first strand cDNA 
synthesis per the manufacturer's instructions (Life Technologies) from mRNA/RNA samples 
prepared from the specific tissue being analyzed. The hybridization probes are purified by gel 
exclusion chromatography, quantitated, and hybridized with the array filters in hybridization 
bottles at 65°C overnight. The filters are washed under stringent conditions and signals are 
captured using a Fuji phosphorimager. 

Data is extracted using AIS software and following background subtraction, signal 
normalization is performed. This includes a normalization of filter-wide expression levels 
between different experimental runs. Genes that are differentially expressed in the tissue of 
interest are identified and the full length sequence of these clones is generated. 

Example 4: Chromosomal Mapping of the Polynucleotides 

An oligonucleotide primer set is designed according to the sequence at the 5' end of 
SEQ ID NO:X. This primer preferably spans about 100 nucleotides. This primer set is then 
used in a polymerase chain reaction under the following set of conditions : 30 seconds, 95°C; 
1 minute, 56°C; 1 minute, 70°C. This cycle is repeated 32 times followed by one 5 minute 
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cycle at 70°C. Human, mouse, and hamster DNA is used as template in addition to a somatic 
cell hybrid panel containing individual chromosomes or chromosome fragments (Bios, inc). 
The reactions is analyzed on either 8% polyacrylamide gels or 3.5 % agarose gels. 
Chromosome mapping is determined by the presence of an approximately 100 bp PCR 
fragment in the particular somatic cell hybrid. 

Example 5: Bacterial Expression of a Polypeptide 

A polynucleotide encoding a polypeptide of the present invention is amplified using 
PCR oligonucleotide primers corresponding to the 5' and 3' ends of the DNA sequence, as 
outlined in Example 1, to synthesize insertion fragments. The primers used to amplify the 
cDNA insert should preferably contain restriction sites, such as BamHl and Xbal, at the 5* 
end of the primers in order to clone the amplified product into the expression vector. For 
example, BamHI and Xbal correspond to the restriction enzyme sites on the bacterial 
expression vector pQE-9. (Qiagen, Inc., Chatsworth, CA). This plasmid vector encodes 
antibiotic resistance (Amp 1 *), a bacterial origin of replication (ori), an IPTG-regulatable 
promoter/operator (P/O), a ribosome binding site (RBS), a 6-histidine tag (6-His), and 
restriction enzyme cloning sites. 

The pQE-9 vector is digested with BamHI and Xbal and the amplified fragment is 
ligated into the pQE-9 vector maintaining the reading frame initiated at the bacterial RBS. 
The ligation mixture is then used to transform the E. coli strain M15/rep4 (Qiagen, Inc.) - 
which contains multiple copies of the plasmid pREP4, which expresses the lad repressor and 
also confers kanamycin resistance (Kan r ). Transformants are identified by their ability to 
grow on LB plates and ampicillin/kanamycin resistant colonies are selected. Plasmid DNA is 
isolated and confirmed by restriction analysis. 

Clones containing the desired constructs are grown overnight (O/N) in liquid culture 
in LB media supplemented with both Amp (100 ug/ml) and Kan (25 ug/ml). The O/N culture 
is used to inoculate a large culture at a ratio of 1:100 to 1:250. The cells are grown to an 
optical density 600 (O.D. 600 ) of between 0.4 and 0.6. IPTG (Isopropyl-B-D-thiogalacto 
pyranoside) is then added to a final concentration of 1 miM. IPTG induces by inactivating the 
lad repressor, clearing the P/O leading to increased gene expression. 
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Cells are grown for an extra 3 to 4 hours. Cells are then harvested by centrifugation 
(20 mins at 6000Xg). The cell pellet is solubilized in the chaotropic agent 6 Molar 
Guanidine HC1 by stirring for 3-4 hours at 4°C. The cell debris is removed by centrifugation, 
and the supernatant containing the polypeptide is loaded onto a nickel-nitrilo-tri-acetic acid 
("Ni-NTA") affinity resin column (available from QIAGEN, Inc., supra). Proteins with a 6 x 
His tag bind to the Ni-NTA resin with high affinity and can be purified in a simple one-step 
procedure (for details see: The QIAexpressionist (1995) QIAGEN, Inc., supra). 

Briefly, the supernatant is loaded onto the column in 6 M guanidine-HCl, pH 8, the 
column is first washed with 10 volumes of 6 M guanidine-HCl, pH 8, then washed with 10 
volumes of 6 M guanidine-HCl pH 6, and finally the polypeptide is eluted with 6 M 
guanidine-HCL pH 5. 

The purified protein is then renatured by dialyzing it against phosphate-buffered 
saline (PBS) or 50 mM Na-acetate, pH 6 buffer plus 200 mM NaCl. Alternatively, the 
protein can be successfully refolded while immobilized on the Ni-NTA column. The 
recommended conditions are as follows: renature using a linear 6M-1M urea gradient in 500 
mM NaCl, 20% glycerol, 20 mM Tris/HCl pH 7.4, containing protease inhibitors. The 
renaturation should be performed over a period of 1.5 hours or more. After renaturation the 
proteins are eluted by the addition of 250 mM immidazole. Immidazole is removed by a 
final dialyzing step against PBS or 50 mM sodium acetate pH 6 buffer plus 200 mM NaCl. 
The purified protein is stored at 4° C or frozen at -80° C. 

In addition to the above expression vector, the present invention further includes an 
expression vector comprising phage operator and promoter elements operatively linked to a 
polynucleotide of the present invention, called pHE4a. (ATCC Accession Number 209645, 
deposited on February 25, 1998.) This vector contains: 1) a neomycinphosphotransferase 
gene as a selection marker, 2) an E. coli origin of replication, 3) a T5 phage promoter 
sequence, 4) two lac operator sequences, 5) a Shine-Delgarno sequence, and 6) the lactose 
operon repressor gene (laclq). The origin of replication (oriC) is derived from pUC19 (LTI, 
Gaithersburg, MD). The promoter sequence and operator sequences are made synthetically. 

DNA can be inserted into the pHEa by restricting the vector with Ndel and Xbal, 
BarnHI. Xhol, or Asp718, running the restricted product on a gel, and isolating the larger 
fragment (the stuffer fragment should be about 310 base pairs). The DNA insert is generated 
according to the PCR protocol described in Example 1. using PCR primers having restriction 
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sites for Ndel (5" primer) and XbaL BamHI. Xhol, or Asp718 (3' primer). The PCR insert is 
gel purified and restricted with compatible enzymes. The insert and vector are ligated 
according to standard protocols. 

The engineered vector could easily be substituted in the above protocol to express 
protein in a bacterial system. 

Example 6: Purification of a Polypeptide from an Inclusion Body 

The following alternative method can be used to purify a polypeptide expressed in E 
coli when it is present in the form of inclusion bodies. Unless otherwise specified, all of the 
following steps are conducted at 4- 1 0°C. 

Upon completion of the production phase of the E. coli fermentation, the cell culture 
is cooled to 4-10°C and the cells harvested by continuous centrifugation at 15,000 rpm 
(Heraeus Sepatech). On the basis of the expected yield of protein per unit weight of cell 
paste and the amount of purified protein required, an appropriate amount of cell paste, by 
weight, is suspended in a buffer solution containing 100 mM Tris, 50 mM EDTA, pH 7.4. 
The cells are dispersed to a homogeneous suspension using a high shear mixer. 

The cells are then lysed by passing the solution through a microfluidizer 
(Microfuidics, Corp. or APV Gaulin, Inc.) twice at 4000-6000 psi. The homogenate is then 
mixed with NaCl solution to a final concentration of 0.5 M NaCl, followed by centrifugation 
at 7000 xg for 15 min. The resultant pellet is washed again using 0.5M NaCl, 100 mM Tris, 
50 mM EDTA, pH 7.4. 

The resulting washed inclusion bodies are solubilized with 1.5 M guanidine 
hydrochloride (GuHCl) for 2-4 hours. After 7000 xg centrifugation for 15 min., the pellet is 
discarded and the polypeptide containing supernatant is incubated at 4°C overnight to allow 
further GuHCl extraction. 

Following high speed centrifugation (30,000 xg) to remove insoluble particles, the 
GuHCl solubilized protein is refolded by quickly mixing the GuHCl extract with 20 volumes 
of buffer containing 50 mM sodium, pH 4.5, 150 mM NaCL 2 mM EDTA by vigorous 
stirring. The refolded diluted protein solution is kept at 4°C without mixing for 12 hours 
prior to further purification steps. 
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To clarify the refolded polypeptide solution, a previously prepared tangential 
filtration unit equipped with 0.16 \.im membrane filter with appropriate surface area (e.g., 
Filtron), equilibrated with 40 mM sodium acetate, pH 6.0 is employed. The filtered sample is 
loaded onto a cation exchange resin (e.g., Poros HS-50, Perseptive Biosystems). The column 
is washed with 40 mM sodium acetate, pH 6.0 and eluted with 250 mM, 500 mM, 1000 mM, 
and 1500 mM NaCl in the same buffer, in a stepwise manner. The absorbance at 280 nm of 
the effluent is continuously monitored. Fractions are collected and further analyzed by SDS- 
PAGE. 

Fractions containing the polypeptide are then pooled and mixed with 4 volumes of 
water. The diluted sample is then loaded onto a previously prepared set of tandem columns 
of strong anion (Poros HQ-50, Perseptive Biosystems) and weak anion (Poros CM-20, 
Perseptive Biosystems) exchange resins. The columns are equilibrated with 40 mM sodium 
acetate, pH 6.0. Both columns are washed with 40 mM sodium acetate, pH 6.0, 200 mM 
NaCl. The CM-20 column is then eluted using a 10 column volume linear gradient ranging 
from 0.2 M NaCl, 50 mM sodium acetate, pH 6.0 to 1.0 M NaCl, 50 mM sodium acetate, pH 
6.5. Fractions are collected under constant A 2 so monitoring of the effluent. Fractions 
containing the polypeptide (determined, for instance, by 16% SDS-PAGE) are then pooled. 

The resultant polypeptide should exhibit greater than 95% purity after the above 
refolding and purification steps. No major contaminant bands should be observed from 
Commassie blue stained 16% SDS-PAGE gel when 5 \xg of purified protein is loaded. The 
purified protein can also be tested for endotoxin/LPS contamination, and typically the LPS 
content is less than 0. 1 ng/ml according to LAL assays. 

Example 7: Cloning and Expression of a Polypeptide in a Baculovirus Expression System 

in this example, the plasmid shuttle vector pA2 is used to insert a polynucleotide into 
a baculovirus to express a polypeptide. This expression vector contains the strong polyhedrin 
promoter of the Antographa californica nuclear polyhidrosis virus (AcMNPV) followed by 
convenient restriction sites such as BamHI, Xba I and Asp718. The polyadenylation site of 
the simian virus 40 ("SV40") is used for efficient polyadenylation. For easy selection of 
recombinant virus, the plasmid contains the beta-galactosidase gene from E. coli under 
control of a weak Drosophila promoter in the same orientation, followed by the 
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polyadenylation signal of the polyhedrin gene. The inserted genes are flanked on both sides 
by viral sequences for cell-mediated homologous recombination with wild-type viral DNA to 
generate a viable virus that express the cloned polynucleotide. 

Many other baculovirus vectors can be used in place of the vector above, such as 
pAc373, pVL941. and pAcIMl, as one skilled in the art would readily appreciate, as long as 
the construct provides appropriately located signals for transcription, translation, secretion 
and the like, including a signal peptide and an in-frame AUG as required. Such vectors are 
described, for instance, in Luckow et al., Virology 170:31-39 (1989). 

Specifically, the cDNA sequence contained in the deposited clone, including the 
AUG initiation codon, is amplified using the PCR protocol described in Example 1. If a 
naturally occurring signal sequence is used to produce the polypeptide of the present 
invention, the pA2 vector does not need a second signal peptide. Alternatively, the vector 
can be modified (pA2 GP) to include a baculovirus leader sequence, using the standard 
methods described in Summers et al., "A Manual of Methods for Baculovirus Vectors and 
Insect Cell Culture Procedures," Texas Agricultural Experimental Station Bulletin No. 1555 
(1987). 

The amplified fragment is isolated from a 1% agarose gel using a commercially 
available kit ("Geneclean," BIO 101 Inc., La Jolla, Ca.). The fragment then is digested with 
appropriate restriction enzymes and again purified on a 1% agarose gel. 

The plasmid is digested with the corresponding restriction enzymes and optionally, 
can be dephosphorylated using calf intestinal phosphatase, using routine procedures known in 
the art. The DNA is then isolated from a 1% agarose gel using a commercially available kit 
("Geneclean" BIO 101 Inc., La Jolla, Ca.). 

The fragment and the dephosphorylated plasmid are ligated together with T4 DNA 
ligase. E. coli HB101 or other suitable E. coli hosts such as XL-1 Blue (Stratagene Cloning 
Systems, La Jolla, CA) cells are transformed with the ligation mixture and spread on culture 
plates. Bacteria containing the plasmid are identified by digesting DNA from individual 
colonies and analyzing the digestion product by gel electrophoresis. The sequence of the 
cloned fragment is confirmed by DNA sequencing. 

Five ug of a plasmid containing the polynucleotide is co-transfected with 1.0 jig of a 
commercially available linearized baculovirus DNA ("BaculoGold™ baculovirus DNA", 
Pharmingen, San Diego, CA), using the lipofection method described by Feigner et al., Proc. 



WO 00/55351 



PCT/US00/05883 



319 

Natl. Acad. Sci. USA 84:7413-7417 (1987). One ng of BaculoGold™ virus DNA and 5 \ig 
of the plasmid are mixed in a sterile well of a microtiter plate containing 50 |il of serum-free 
Grace's medium (Life Technologies Inc., Gaithersburg, MD). Afterwards, 10 nl Lipofectin 
plus 90 ul Grace's medium are added, mixed and incubated for 15 minutes at room 
5 temperature. Then the transfection mixture is added drop-wise to Sf9 insect cells (ATCC 
CRL 1711) seeded in a 35 mm tissue culture plate with 1 ml Grace's medium without serum. 
The plate is then incubated for 5 hours at 27° C. The transfection solution is then removed 
from the plate and 1 ml of Grace ! s insect medium supplemented with 10% fetal calf serum is 
added. Cultivation is then continued at 27° C for four days. 

10 After four days the supernatant is collected and a plaque assay is performed, as 

described by Summers and Smith, supra. An agarose gel with "Blue Gal" (Life Technologies 
Inc., Gaithersburg) is used to allow easy identification and isolation of gal-expressing clones, 
which produce blue-stained plaques. (A detailed description of a "plaque assay" of this type 
can also be found in the user's guide for insect cell culture and baculovirology distributed by 

15 Life Technologies Inc., Gaithersburg, page 9-10.) After appropriate incubation, blue stained 
plaques are picked with the tip of a micropipettor (e.g., Eppendorf). The agar containing the 
recombinant viruses is then resuspended in a microcentrifuge tube containing 200 |il of 
Grace's medium and the suspension containing the recombinant baculovirus is used to infect 
Sf9 cells seeded in 35 mm dishes. Four days later the supernatants of these culture dishes are 

20 harvested and then they are stored at 4° C. 

To verify the expression of the polypeptide, Sf9 cells are grown in Grace's medium 
supplemented with 10% heat-inactivated FBS. The cells are infected with the recombinant 
baculovirus containing the polynucleotide at a multiplicity of infection ("MOI") of about 2. 
If radiolabeled proteins are desired, 6 hours later the medium is removed and is replaced with 

25 SF900 II medium minus methionine and cysteine (available from Life Technologies Inc., 
Rockville, MD). After 42 hours, 5 ^iCi of 35 S-methionine and 5 jiCi 3> S-cysteine (available 
from Amersham) are added. The cells are further incubated for 16 hours and then are 
harvested by centrifugation. The proteins in the supernatant as well as the intracellular 
proteins are analyzed by SDS-PAGE followed by autoradiography (if radiolabeled). 

30 Microsequencing of the amino acid sequence of the amino terminus of purified 

protein may be used to determine the amino terminal sequence of the produced protein. 



WO 00/55351 



PCT/US00/05883 



320 

Example 8: Expression of a Polypeptide in Mammalian Cells 

The polypeptide of the present invention can be expressed in a mammalian cell. A typical 
mammalian expression vector contains a promoter element, which mediates the initiation of 

5 transcription of mRNA, a protein coding sequence, and signals required for the termination 
of transcription and polyadenylation of the transcript. Additional elements include 
enhancers. Kozak sequences and intervening sequences flanked by donor and acceptor sites 
for RNA splicing. Highly efficient transcription is achieved with the early and late promoters 
from SV40, the long terminal repeats (LTRs) from Retroviruses, e.g., RSV, HTLVI, HIVI 

10 and the early promoter of the cytomegalovirus (CMV). However, cellular elements can also 
be used (e.g., the human actin promoter). 

Suitable expression vectors for use in practicing the present invention include, 
for example, vectors such as pSVL and pMSG (Pharmacia, Uppsala, Sweden), pRSVcat 
(ATCC 37152), pSV2dhfr (ATCC 37146), pBC12MI (ATCC 67109), pCMVSport 2.0, and 

15 pCMVSport 3.0. Mammalian host cells that could be used include, human Hela, 293, H9 and 
Jurkat cells, mouse NIH3T3 and CI 27 cells, Cos 1, Cos 7 and CV1, quail QC1-3 cells, 
mouse L cells and Chinese hamster ovary (CHO) cells. 

Alternatively, the polypeptide can be expressed in stable cell lines containing the 
polynucleotide integrated into a chromosome. The co-transfection with a selectable marker 

20 such as DHFR, gpt, neomycin, hygromycin allows the identification and isolation of the 
transfected cells. 

The transfected gene can also be amplified to express large amounts of the encoded 
protein. The DHFR (dihydrofolate reductase) marker is useful in developing cell lines that 
carry several hundred or even several thousand copies of the gene of interest. (See, e.g;, Alt, 

25 F. W., et al., J. Biol. Chem. 253:1357-1370 (1978); Hamlin, J. L. and Ma, C, Biochem. et 
Biophys. Acta, 1097:107-143 (1990); Page, M. J. and Sydenham, M. A.. Biotechnology 9:64- 
68 (1991 ).) Another useful selection marker is the enzyme glutamine synthase (GS) (Murphy 
et al., Biochem J. 227:277-279 (1991); Bebbington et al., Bio/Technology 10:169-175 
(1992). Using these markers, the mammalian cells are grown in selective medium and the 

30 cells with the highest resistance are selected. These cell lines contain the amplified gene(s) 
integrated into a chromosome. Chinese hamster ovary (CHO) and NSO cells are often used 
for the production of proteins. 
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Derivatives of the plasmid pSV2-dhfr f ATCC Accession No. 37146), the expression 
vectors pC4 (ATCC Accession No. 209646) and pC6 (ATCC Accession No. 209647) contain 
the strong promoter (LTR) of the Rous Sarcoma Virus (Cullen et al.. Molecular and Cellular 
Biology, 438-447 (March, 1985)) plus a fragment of the CMV-enhancer (Boshart et al., Cell 
41:521-530 (1985).) Multiple cloning sites, e.g., with the restriction enzyme cleavage sites 
BamHl, Xbal and Asp718, facilitate the cloning of the gene of interest. The vectors also 
contain the 3 ? intron, the polyadenylation and termination signal of the rat preproinsulin 
gene, and the mouse DHFR gene under control of the SV40 early promoter. 

Specifically, the plasmid pC6, for example, is digested with appropriate restriction 
enzymes and then dephosphorylated using calf intestinal phosphates by procedures known in 
the art. The vector is then isolated from a 1% agarose gel. 

A polynucleotide of the present invention is amplified according to the protocol 
outlined in Example 1. If a naturally occurring signal sequence is used to produce the 
polypeptide of the present invention, the vector does not need a second signal peptide. 
Alternatively, if a naturally occurring signal sequence is not used, the vector can be modified 
to include a heterologous signal sequence. (See, e.g., WO 96/34891.) 

The amplified fragment is isolated from a 1% agarose gel using a commercially 
available kit ("Geneclean," BIO 101 Inc., La Jolla, Ca.). The fragment then is digested with 
appropriate restriction enzymes and again purified on a 1% agarose gel. 

The amplified fragment is then digested with the same restriction enzyme and purified 
on a 1% agarose gel. The isolated fragment and the dephosphorylated vector are then ligated 
with T4 DNA ligase. £. coli HB101 or XL-1 Blue cells are then transformed and bacteria are 
identified that contain the fragment inserted into plasmid pC6 using, for instance, restriction 
enzyme analysis. 

Chinese hamster ovary cells lacking an active DHFR gene is used for transfection. 
Five \ig of the expression plasmid pC6 or pC4 is cotransfected with 0.5 ^ig of the plasmid 
pSVneo using lipofectin (Feigner et al., supra). The plasmid pSV2-neo contains a dominant 
selectable marker, the rieo gene from Tn5 encoding an enzyme that confers resistance to a 
group of antibiotics including G418. The cells are seeded in alpha minus MEM 
supplemented with 1 mg/ml G418. After 2 days, the cells are trypsinized and seeded in 
hybridoma cloning plates (Greiner, Germany) in alpha minus MEM supplemented with 10, 
25, or 50 ng/ml of metothrexate plus 1 mg/ml G418. After about 10-14 days single clones 
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are trypsinized and then seeded in 6-well petri dishes or 10 ml flasks using different 
concentrations of methotrexate (50 nM, 100 nM, 200 nM, 400 nM, 800 nM). Clones 
growing at the highest concentrations of methotrexate are then transferred to new 6-well 
plates containing even higher concentrations of methotrexate (1 jaM, 2 jiM, 5 |iM, 10 mM, 20 
mM). The same procedure is repeated until clones are obtained which grow at a 
concentration of 100 - 200 |iM. Expression of the desired gene product is analyzed, for 
instance, by SDS-PAGE and Western blot or by reversed phase HPLC analysis. 

Example 9: Protein Fusions 

The polypeptides of the present invention are preferably fused to other proteins. 
These fusion proteins can be used for a variety of applications. For example, fusion of the 
present polypeptides to His-tag, HA-tag, protein A, IgG domains, and maltose binding 
protein facilitates purification. (See Example 5; see also EP A 394,827; Traunecker, et al., 
Nature 331:84-86 (1988).) Similarly, fusion to IgG-1, IgG-3, and albumin increases the 
halflife time in vivo. Nuclear localization signals fused to the polypeptides of the present 
invention can target the protein to a specific subcellular localization, while covalent 
heterodimer or homodimers can increase or decrease the activity of a fusion protein. Fusion 
proteins can also create chimeric molecules having more than one function. Finally, fusion 
proteins can increase solubility and/or stability of the fused protein compared to the non- 
fused protein. All of the types of fusion proteins described above can be made by modifying 
the following protocol, which outlines the fusion of a polypeptide to an IgG molecule, or the 
protocol described in Example 5. 

Briefly, the human Fc portion of the IgG molecule can be PCR amplified, using 
primers that span the 5 ' and 3' ends of the sequence described below. These primers also 
should have convenient restriction enzyme sites that will facilitate cloning into an expression 
vector, preferably a mammalian expression vector. 

For example, if pC4 (Accession No. 209646) is used, the human Fc portion can be 
ligated into the BamHI cloning site. Note that the 3' BamHI site should be destroyed. Next, 
the vector containing the human Fc portion is re-restricted with BamHL linearizing the 
vector, and a polynucleotide of the present invention, isolated by the PCR protocol described 
in Example I, is ligated into this BamHI site. Note that the polynucleotide is cloned without 
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a stop codon, otherwise a fusion protein will not be produced. 

If the naturally occurring signal sequence is used to produce the polypeptide of the 
present invention, pC4 does not need a second signal peptide. Alternatively, if the naturally 
occurring signal sequence is not used, the vector can be modified to include a heterologous 
signal sequence. (See, e.g., WO 96/34891.) 

Human IgG Fc region: 

GGGATCCGGAGCCCAAATCTTCTGACAAAACTCACACATGCCCACCGTGCCCAG 

CACCTGAATTCGAGGGTGCACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGA 

CACCCTCATGATCTCCCGGACTCCTGAGGTCACATGCGTGGTGGTGGACGTAAGC 

CACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCAT 

AATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTC 

AGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGC 

AAGGTCTCCAACAAAGCCCTCCCAACCCCCATCGAGAAAACCATCTCCAAAGCC 

AAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGATGAG 

CTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCAAGC 

GACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGAC 

CACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACC 

GTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCAT 

GAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAAT 

GAGTGCGACGGCCGCGACTCTAGAGGAT (SEQ ID NO: 1547) 

Example 10: Production of an Antibody from a Polypeptide 

a) Hybridoma Technology 

The antibodies of the present invention can be prepared by a variety of methods. 
(See, Current Protocols, Chapter 2.) As one example of such methods, cells expressing 
polypeptide of the present invention are administered to an animal to induce the production 
of sera containing polyclonal antibodies. In a preferred method, a preparation of polypeptide 
of the present invention is prepared and purified to render it substantially free of natural 
contaminants. Such a preparation is then introduced into an animal in order to produce 
polyclonal antisera of greater specific activity. 
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Monoclonal antibodies specific for polypeptide of the present invention are prepared 
using hybridoma technology. (Kohler et al.. Nature 256:495 (1975); Kohler et ah. Eur. J. 
Immunol. 6:51 1 (1976); Kohler et al., Eur. J. Immunol. 6:292 (1976); Hammerling et al., in: 
Monoclonal Antibodies and T-Cell Hybridomas, Elsevier, N.Y., pp. 563-681 (1981)). In 
general, an animal (preferably a mouse) is immunized with polypeptide of the present 
invention or, more preferably, with a secreted polypeptide of the present invention- 
expressing cell. Such polypeptide-expressing cells are cultured in any suitable tissue culture 
medium, preferably in Earle's modified Eagle's medium supplemented with 10% fetal bovine 
serum (inactivated at about 56°C), and supplemented with about 10 g/1 of nonessential amino 
acids, about 1,000 U/ml of penicillin, and about 100 ng/ml of streptomycin. 

The spienocytes of such mice are extracted and fused with a suitable myeloma cell 
line. Any suitable myeloma cell line may be employed in accordance with the present 
invention; however, it is preferable to employ the parent myeloma cell line (SP20), available 
from the ATCC. After fusion, the resulting hybridoma cells are selectively maintained in 
HAT medi um, and then cloned by limiting dilution as described bv Wands et al. 
(Gastroenterology 80:225-232 (1981)). The hybridoma cells obtained through such a 
selection are then assayed to identify clones which secrete antibodies capable of binding the 
polypeptide of the present invention. 

Alternatively, additional antibodies capable of binding to polypeptide of the present 
invention can be produced in a two-step procedure using anti-idiotypic antibodies. Such a 
method makes use of the fact that antibodies are themselves antigens, and therefore, it is 
possible to obtain an antibody which binds to a second antibody. In accordance with this 
method, protein specific antibodies are used to immunize an animal, preferably a mouse. The 
spienocytes of such an animal are then used to produce hybridoma cells, and the hybridoma 
cells are screened to identify clones which produce an antibody whose ability to bind to the 
polypeptide of the present invention-specific antibody can be blocked by polypeptide of the 
present invention. Such antibodies comprise anti-idiotypic antibodies to the polypeptide of 
the present invention-specific antibody and are used to immunize an animal to induce 
formation of further polypeptide of the present invention-specific antibodies. 

For in vivo use of antibodies in humans, an antibody is "humanized''. Such 
antibodies can be produced using genetic constructs derived from hybridoma cells producing 
the monoclonal antibodies described above. Methods for producing chimeric and humanized 
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antibodies are known in the art and are discussed herein. (See, for review. Morrison. Science 
229:1202 (1985); Oi et al., BioTechniques 4:214 (1986); Cabilly et ah, U.S. Patent No. 
4,816,567; Taniguchi et al., EP 171496; Morrison et aL EP 173494; Neuberger et al., WO 
8601533; Robinson et aL, WO 8702671; Boulianne et aL ? Nature 3 12:643 (1984); Neuberger 
5 etaL, Nature 314:268 (1985).) 

b) Isolation Of Antibody Fragments Directed Against Polypeptide of the Present 
Invention From A Library Of scFvs 

Naturally occurring V-genes isolated from human PBLs are constructed into a library 
10 of antibody fragments which contain reactivities against polypeptide of the present invention 
to which the donor may or may not have been exposed (see e.g., U.S. Patent 5.885,793 
incorporated herein by reference in its entirety). 

Rescue of the Library. A library of scFvs is constructed from the RNA of human 
PBLs as described in PCT publication WO 92/01047. To rescue phage displaying antibody 
15 fragments, approximately 109 E. coli harboring the phagemid are used to inoculate 50 ml of 
2xTY containing 1% glucose and 100 ng/ml of ampicillin (2xTY-AMP-GLU) and grown to 
an O.D. of 0.8 with shaking. Five ml of this culture is used to innoculate 50 ml of 2xTY- 
AMP-GLU, 2 x 108 TU of delta gene 3 helper (Ml 3 delta gene III, see PCT publication WO 
92/01047) are added and the culture incubated at 37°C for 45 minutes without shaking and 
20 then at 37°C for 45 minutes with shaking. The culture is centrifuged at 4000 r.p.m. for 10 
min. and the pellet resuspended in 2 liters of 2xTY containing 100 jug/ml ampicillin and 50 
ug/ml kanamycin and grown overnight. Phage are prepared as described in PCT publication 
WO 92/01047. 

Ml 3 delta gene III is prepared as follows: Ml 3 delta gene III helper phage does not 
25 encode gene III protein, hence the phage(mid) displaying antibody fragments have a greater 
avidity of binding to antigen. Infectious M13 delta gene III particles are made by growing 
the helper phage in cells harboring a pUC19 derivative supplying the wild type gene III 
protein during phage morphogenesis. The culture is incubated for 1 hour at 37° C without 
shaking and then for a further hour at 37°C with shaking. Cells are spun down (IEC-Centra 
30 8 r 400 r.p.m. for 10 min). resuspended in 300 ml 2xTY broth containing 100 ug ampicillin/ml 
and 25 ug kanamycin/ml (2xTY- AMP-KAN) and grown overnight, shaking at 37°C. Phage 
panicles are purified and concentrated from the culture medium by two PEG-precipitations 
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(Sambrook et aL 1990). resuspended in 2 ml PBS and passed through a 0.45 \xm filter 
(Minisart NML; Sartorius) to give a final concentration of approximately 1013 transducing 
units/ml (ampicillin-resistant clones). 

Panning of the Library. Immunotubes (Nunc) are coated overnight in PBS with 4 ml 
5 of either 100 [ig/ml or 10 ug/ml of a polypeptide of the present invention. Tubes are blocked 
with 2% Marvel-PBS for 2 hours at 37°C and then washed 3 times in PBS. Approximately 
1013 TU of phage is applied to the tube and incubated for 30 minutes at room temperature 
tumbling on an over and under turntable and then left to stand for another 1.5 hours. Tubes 
are washed 10 times with PBS 0.1% Tween-20 and 10 times with PBS. Phage are eluted by 

10 adding 1 ml of 100 mM triethylamine and rotating 1 5 minutes on an under and over turntable 
after which the solution is immediately neutralized with 0.5 ml of 1.0M Tris-HCl, pH 7.4. 
Phage are then used to infect 10 ml of mid-log E. coli TGI by incubating eluted phage with 
bacteria for 30 minutes at 37°C. The E. coli are then plated on TYE plates containing 1% 
glucose and 100 ^ig/ml ampicillin. The resulting bacterial library is then rescued with delta 

15 gene 3 helper phage as described above to prepare phage for a subsequent round of selection. 
This process is then repeated for a total of 4 rounds of affinity purification with tube-washing 
increased to 20 times with PBS, 0.1% Tween-20 and 20 times with PBS for rounds 3 and 4. 

Characterization of Binders. Eluted phage from the 3rd and 4th rounds of selection 
are used to infect E. coli HB 2151 and soluble scFv is produced (Marks, et al., 1991) from 

20 single colonies for assay. ELISAs are performed with microtitre plates coated with either 10 
pg/ml of the polypeptide of the present invention in 50 mM bicarbonate pH 9.6. Clones 
positive in ELISA are further characterized by PCR fingerprinting (see, e.g., PCT publication 
WO 92/01047) and then by sequencing. These ELISA positive clones may also be further 
characterized by techniques known in the art, such as, for example, epitope mapping, binding 

25 affinity, receptor signal transduction, ability to block or competitively inhibit 
antibody/antigen binding, and competitive agonistic or antagonistic activity. 

Example 11: Method of Determining Alterations in a Gene Corresponding to a 
Polynucleotide 

30 

RNA isolated from entire families or individual patients presenting with a phenotype 
of interest (such as a disease) is be isolated. cDNA is then generated from these RNA 
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samples using protocols known in the art. (See, Sambrook.) The cDNA is then used as a 
template for PCR, employing primers surrounding regions of interest in SEQ ID NO:X; 
and/or the nucleotide sequence of the related cDNA in the cDNA clone contained in a 
deposited library. Suggested PCR conditions consist of 35 cycles at 95 degrees C for 30 
seconds; 60-120 seconds at 52-58 degrees C; and 60-120 seconds at 70 degrees C, using 
buffer solutions described in Sidransky et al., Science 252:706 (1991). 

PCR products are then sequenced using primers labeled at their 5' end with T4 
polynucleotide kinase, employing SequiTherm Polymerase. (Epicentre Technologies). The 
intron-exon borders of selected exons is also determined and genomic PCR products 
analyzed to confirm the results. PCR products harboring suspected mutations is then cloned 
and sequenced to validate the results of the direct sequencing. 

PCR products is cloned into T-tailed vectors as described in Holton et al., Nucleic 
Acids Research, 19:1156 (1991) and sequenced with T7 polymerase (United States 
Biochemical). Affected individuals are identified by mutations not present in unaffected 
individuals. 

Genomic rearrangements are also observed as a method of determining alterations in 
a gene corresponding to a polynucleotide. Genomic clones isolated according to Example 2 
are nick-translated with digoxigenindeoxy-uridine S'-triphosphate (Boehringer Manheim), 
and FISH performed as described in Johnson et al., Methods Cell Biol. 35:73-99 (1991). 
Hybridization with the labeled probe is carried out using a vast excess of human cot-1 DNA 
for specific hybridization to the corresponding genomic locus. 

Chromosomes are counterstained with 4,6-diamino-2-phenylidole and propidium 
iodide, producing a combination of C- and R-bands. Aligned images for precise mapping are 
obtained using a triple-band filter set (Chroma Technology, Brattleboro, VT) in combination 
with a cooled charge-coupled device camera (Photometries, Tucson, AZ) and variable 
excitation wavelength filters. (Johnson et al., Genet. Anal. Tech. Appl., 8:75 (1991).) Image 
collection, analysis and chromosomal fractional length measurements are performed using 
the ISee Graphical Program System. (Inovision Corporation, Durham, NC.) Chromosome 
alterations of the genomic region hybridized by the probe are identified as insertions, 
deletions, and translocations. These alterations are used as a diagnostic marker for an 
associated disease. 
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Example 12: Method of Detecting Abnormal Levels of a Polypeptide in a Biological Sample 

A polypeptide of the present invention can be detected in a biological sample, and if 
an increased or decreased level of the polypeptide is detected, this polypeptide is a marker for 
5 a particular phenotype. Methods of detection are numerous, and thus, it is understood that 
one skilled in the art can modify the following assay to fit their particular needs. 

For example, antibody-sandwich ELISAs are used to detect polypeptides in a sample, 
preferably a biological sample. Wells of a microtiter plate are coated with specific 
antibodies, at a final concentration of 0.2 to 10 ug/ml. The antibodies are either monoclonal 
* 10 or polyclonal and are produced by the method described in Example 10. The wells are 
blocked so that non-specific binding of the polypeptide to the well is reduced. 

The coated wells are then incubated for > 2 hours at RT with a sample containing the 
polypeptide. Preferably, serial dilutions of the sample should be used to validate results. The 
plates are then washed three times with deionized or distilled water to remove unbounded 
15 polypeptide. 

Next, 50 ul of specific antibody-alkaline phosphatase conjugate, at a concentration of 
25-400 ng, is added and incubated for 2 hours at room temperature. The plates are again 
washed three times with deionized or distilled water to remove unbounded conjugate. 

Add 75 ul of 4-methylumbelliferyl phosphate (MUP) or p-nitrophenyl phosphate 
20 (NPP) substrate solution to each well and incubate 1 hour at room temperature. Measure the 
reaction by a microtiter plate reader. Prepare a standard curve, using serial dilutions of a 
control sample, and plot polypeptide concentration on the X-axis (log scale) and fluorescence 
or absorbance of the Y-axis (linear scale). Interpolate the concentration of the polypeptide in 
the sample using the standard curve. 

25 

Example 13: Formulation 

The invention also provides methods of treatment and/or prevention of diseases or 
disorders (such as, for example, any one or more of the diseases or disorders disclosed 
30 herein) by administration to a subject of an effective amount of a Therapeutic. By 
therapeutic is meant a polynucleotides or polypeptides of the invention (including fragments 
and variants), agonists or antagonists thereof, and/or antibodies thereto, in combination with 
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a pharmaceutically acceptable carrier type (e.g.. a sterile carrier). 

The Therapeutic will be formulated and dosed in a fashion consistent with good 
medical practice, taking into account the clinical condition of the individual patient 
(especially the side effects of treatment with the Therapeutic alone), the site of delivery, the 
5 method of administration, the scheduling of administration, and other factors known to 
practitioners. The "effective amount" for purposes herein is thus determined by such 
considerations. 

As a general proposition, the total pharmaceutically effective amount of the 
Therapeutic administered parenterally per dose will be in the range of about lug/kg/day to 10 

10 mg/kg/day of patient body weight, although, as noted above, this will be subject to 
therapeutic discretion. More preferably, this dose is at least 0.01 mg/kg/day, and most 
preferably for humans between about 0.01 and 1 mg/kg/day for the hormone. If given 
continuously, the Therapeutic is typically administered at a dose rate of about 1 ug/kg/hour to 
about 50 ug/kg/hour, either by 1-4 injections per day or by continuous subcutaneous 

15 infusions, for example, using a mini-pump. An intravenous bag solution may also be 
employed. The length of treatment needed to observe changes and the interval following 
treatment for responses to occur appears to vary depending on the desired effect. 

Therapeutics can be are administered orally, rectally, parenterally, intracistemally, 
intravaginally, intraperitoneal^, topically, (as by powders, ointments, gels, drops or 

20 transdermal patch), bucally, or as an oral or nasal spray. "Pharmaceutically acceptable 
carrier" refers to a non-toxic solid, semisolid or liquid filler, diluent, encapsulating material 
or formulation auxiliary of any. The term "parenteral" as used herein refers to modes of 
administration which include intravenous, intramuscular, intraperitoneal, intrasternal, 
subcutaneous and intraarticular injection and infusion. 

25 Therapeutics of the invention are also suitably administered by sustained-release 

systems. Suitable examples of sustained-release Therapeutics are administered orally, 
rectally, parenterally, intracistemally, intravaginally, intraperitoneal^, topically (as by 
powders, ointments, gels, drops or transdermal patch), bucally, or as an oral or nasal spray. 
"Pharmaceutically acceptable carrier" refers to a non-toxic solid, semisolid or liquid filler, 

30 diluent, encapsulating material or formulation auxiliary of any type. The term "parenteral" as 
used herein refers to modes of administration which include intravenous, intramuscular, 
intraperitoneal, intrasternal, subcutaneous and intraarticular injection and infusion. 
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Therapeutics of the invention are also suitably administered by sustained-release 
systems. Suitable examples of sustained-release Therapeutics include suitable polymeric 
materials (such as, for example, semi-permeable polymer matrices in the form of shaped 
articles, e.g., films, or mirocapsules), suitable hydrophobic materials (for example as an 
emulsion in an acceptable oil) or ion exchange resins, and sparingly soluble derivatives (such 
as, for example, a sparingly soluble salt). 

Sustained-release matrices include polylactides (U.S. Pat. No. 3,773,919, EP 58,481), 
copolymers of L-glutamic acid and gamma-ethyl-L-glutamate (Sidman et aL, Biopolymers 
22:547-556 (1983)), poly (2- hydroxyethyl methacrylate) (Langer et aL, J. Biomed. Mater. 
Res. 15:167-277 (1981), and Langer, Chem. Tech. 12:98-105 (1982)), ethylene vinyl acetate 
(Langer et aL Id.) or poly-D- (-)-3-hydroxybutyric acid (EP 133,988). 

Sustained-release Therapeutics also include liposomally entrapped Therapeutics of 
the invention (see generally, Langer, Science 249:1527-1533 (1990); Treat et aL, in 
Liposomes in the Therapy of Infectious Disease and Cancer, Lopez-Berestein and Fidler 
(eds.), Liss, New York, pp. 317 -327 and 353-365 (1989)). Liposomes containing the 
Therapeutic are prepared by methods known per se: DE 3,218,121; Epstein et aL, Proc. Natl. 
Acad. Sci. (USA) 82:3688-3692 (1985); Hwang et aL, Proc. Natl. Acad. Sci.(USA) 
77:4030-4034 (1980); EP 52,322; EP 36,676; EP 88,046; EP 143,949; EP 142,641; Japanese 
Pat. Appl. 83-1 18008; U.S. Pat. Nos. 4,485,045 and 4,544,545; and EP 102,324. Ordinarily, 
the liposomes are of the small (about 200-800 Angstroms) unilamellar type in which the lipid 
content is greater than about 30 mol. percent cholesterol, the selected proportion being 
adjusted for the optimal Therapeutic. 

In yet an additional embodiment, the Therapeutics of the invention are delivered by 
way of a pump (see Langer, supra; Sefton, CRC Crit. Ref. Biomed. Eng. 14:201 (1987); 
Buchwald et aL, Surgery 88:507 (1980); Saudek et aL, N. Engl. J. Med. 321:574 (1989)). 

Other controlled release systems are discussed in the review by Langer (Science 
249:1527-1533 (1990)). 

For parenteral administration, in one embodiment, the Therapeutic is formulated . 
generally by mixing it at the desired degree of purity, in a unit dosage injectable form 
(solution, suspension, or emulsion), with a pharmaceutically acceptable carrier, i.e.. one that 
is non-toxic to recipients at the dosages and concentrations employed and is compatible with 
other ingredients of the formulation. For example, the formulation preferably does not 
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include oxidizing agents and other compounds that are known to be deleterious to the 
Therapeutic. 

Generally, the formulations are prepared by contacting the Therapeutic uniformly and 
intimately with liquid carriers or finely divided solid carriers or both. Then, if necessary, the 
product is shaped into the desired formulation. Preferably the carrier is a parenteral carrier, 
more preferably a solution that is isotonic with the blood of the recipient. Examples of such 
carrier vehicles include water, saline, Ringer's solution, and dextrose solution. Non-aqueous 
vehicles such as fixed oils and ethyl oleate are also useful herein, as well as liposomes. 

The carrier suitably contains minor amounts of additives such as substances that 
enhance isotonicity and chemical stability. Such materials are non-toxic to recipients at the 
dosages and concentrations employed, and include buffers such as phosphate, citrate, 
succinate, acetic acid, and other organic acids or their salts; antioxidants such as ascorbic 
acid; low molecular weight (less than about ten residues) polypeptides, e.g., polyarginine or 
tripeptides; proteins, such as serum albumin, gelatin, or immunoglobulins; hydrophilic 
polymers such as polyvinylpyrrolidone; amino acids, such as glycine, glutamic acid, aspartic 
acid, or arginine; monosaccharides, disaccharides, and other carbohydrates including 
cellulose or its derivatives, glucose, manose, or dextrins; chelating agents such as EDTA; 
sugar alcohols such as mannitol or sorbitol; counterions such as sodium; and/or nonionic 
surfactants such as polysorbates, poloxamers, or PEG. 

The Therapeutic is typically formulated in such vehicles at a concentration of about 
0.1 mg/ml to 100 mg/ml, preferably 1-10 mg/ml, at a pH of about 3 to 8. It will be 
understood that the use of certain of the foregoing excipients, carriers, or stabilizers will 
result in the formation of polypeptide salts. 

Any pharmaceutical used for therapeutic administration can be sterile. Sterility is 
readily accomplished by filtration through sterile filtration membranes (e.g., 0.2 micron 
membranes). Therapeutics generally are placed into a container having a sterile access port, 
for example, an intravenous solution bag or vial having a stopper pierceable by a hypodermic 
injection needle. 

Therapeutics ordinarily will be stored in unit or multi-dose containers, for example, 
sealed ampoules or vials, as an aqueous solution or as a lyophilized formulation for 
reconstitution. As an example of a lyophilized formulation, 10-ml vials are filled with 5 ml 
of sterile-filtered 1% (w/v) aqueous Therapeutic solution, and the resulting mixture is 
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lyophilized. The infusion solution is prepared by reconstituting the lyophilized Therapeutic 
using bacteriostatic Water-for-Injection. 

The invention also provides a pharmaceutical pack or kit comprising one or more 
containers filled with one or more of the ingredients of the Therapeutics of the invention. 
Associated with such container(s) can be a notice in the form prescribed by a governmental 
agency regulating the manufacture, use or sale of pharmaceuticals or biological products, 
which notice reflects approval by the agency of manufacture, use or sale for human 
administration. In addition, the Therapeutics may be employed in conjunction with other 
therapeutic compounds. 

The Therapeutics of the invention may be administered alone or in combination with 
adjuvants. Adjuvants that may be administered with the Therapeutics of the invention 
include, but are not limited to, alum, alum plus deoxycholate (IrnmunoAg), MTP-PE 
(Biocine Corp.), QS21 (Genentech, Inc.), BCG, and MPL. In a specific embodiment, 
Therapeutics of the invention are administered in combination with alum. In another specific 
embodiment, Therapeutics of the invention are administered in combination with QS-21. 
Further adjuvants that may be administered with the Therapeutics of the invention include, 
but are not limited to, Monophosphoryl lipid immunomodulator, AdjuVax 100a, QS-21, QS- 
18, CRL1005, Aluminum salts, MF-59, and Virosomal adjuvant technology. Vaccines that 
may be administered with the Therapeutics of the invention include, but are not limited to, 
vaccines directed toward protection against MMR (measles, mumps, rubella), polio, 
varicella, tetanus/diptheria, hepatitis A, hepatitis B, haemophilus influenzae B, whooping 
cough, pneumonia, influenza, Lyme's Disease, rotavirus, cholera, yellow fever, Japanese 
encephalitis, poliomyelitis, rabies, typhoid fever, and pertussis. Combinations may be 
administered either concomitantly, e.g., as an admixture, separately but simultaneously or 
concurrently; or sequentially. This includes presentations in which the combined agents are 
administered together as a therapeutic mixture, and also procedures in which the combined 
agents are administered separately but simultaneously, e.g., as through separate intravenous 
lines into the same individual. Administration "in combination" ftirther includes the separate 
administration of one of the compounds or agents given first, followed by the second. 

The Therapeutics of the invention may be administered alone or in combination with 
other therapeutic agents. Therapeutic agents that may be administered in combination with 
the Therapeutics of the invention, include but not limited to, other members of the TNF 
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family, chemotherapeutic agents, antibiotics, steroidal and non-steroidal anti-inflammatories, 
conventional immunotherapeutic agents, cytokines and/or growth factors. Combinations may 
be administered either concomitantly, e.g., as an admixture, separately but simultaneously or 
concurrently; or sequentially. This includes presentations in which the combined agents are 
administered together as a therapeutic mixture, and also procedures in which the combined 
agents are administered separately but simultaneously, e.g., as through separate intravenous 
lines into the same individual. Administration "in combination" further includes the separate 
administration of one of the compounds or agents given first, followed by the second. 

In one embodiment, the Therapeutics of the invention are administered in 
combination with members of the TNF family. TNF, TNF-related or TNF-like molecules 
that may be administered with the Therapeutics of the invention include, but are not limited 
to, soluble forms of TNF-alpha, lymphotoxin-alpha (LT-alpha, also known as TNF-beta), 
LT-beta (found in complex heterotrimer LT-alpha2-beta). OPGL, FasL, CD27L, CD30L, 
CD40L, 4-1BBL, DcR3, OX40L, TNF-gamma (International Publication No. WO 
96/14328), AIM-I (International Publication No. WO 97/33899), endokine-aipha 
(International Publication No. WO 98/07880), TR6 (International Publication No. WO 
98/30694), OPG, and neutrokine-aipha (International Publication No. WO 98/18921, OX40, 
and nerve growth factor (NGF), and soluble forms of Fas, CD30, CD27, CD40 and 4-IBB, 
TR2 (International Publication No. WO 96/34095), DR3 (International Publication No. WO 
97/33904), DR4 (International Publication No. WO 98/32856), TR5 (International 
Publication No. WO 98/30693), TR6 (International Publication No. WO 98/30694), TR7 
(International Publication No. WO 98/41629), TRANK, TR9 (International Publication No. 
WO 98/56892),TR10 (International Publication No. WO 98/54202), 312C2 (International 
Publication No. WO 98/06842), and TR12, and soluble forms CD154, CD70, and CD153. 

In certain embodiments, Therapeutics of the invention are administered in 
combination with antiretroviral agents, nucleoside reverse transcriptase inhibitors, non- 
nucleoside reverse transcriptase inhibitors, and/or protease inhibitors. Nucleoside reverse 
transcriptase inhibitors that may be administered in combination with the Therapeutics of the 
invention, include, but are not limited to, RETROVIR™ (zidovudine/AZT), VIDEX™ 
(didanosine/ddl), HIVID™ (zalcitabine/ddC), ZERIT™ (stavudine/d4T), EPIVIR™ 
(lamivudine/3TC), and COMBIVIR™ (zidovudine/lamivudine). Non-nucleoside reverse 
transcriptase inhibitors that may be administered in combination with the Therapeutics of the 
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invention, include, but are not limited to. VIRAMUNE™ (nevirapine). RESCRIPTOR rM 
(delavirdine). and SUST1VA™ (efavirenz). Protease inhibitors that may be administered in 
combination with the Therapeutics of the invention, include, but are not limited to, 
CRIXIVAN™ (indinavir), NORV1R™ (ritonavir), INVIRASE™ (saquinavir), and 
VIRACEPT™ (nelfinavir). In a specific embodiment, antiretroviral agents, nucleoside 
reverse transcriptase inhibitors, non-nucleoside reverse transcriptase inhibitors, and/or 
protease inhibitors may be used in any combination with Therapeutics of the invention to 
treat AIDS and/or to prevent or treat HIV infection. 

In other embodiments. Therapeutics of the invention may be administered in 
combination with anti-opportunistic infection agents. Anti-opportunistic agents that may be 
administered in combination with the Therapeutics of the invention, include, but are not 
limited to. TRIMETHOPRIM- SULFAMETHOXAZOLE ™ , DAPSONE™, 
PENTAMIDINE™, ATOVAQUONE™, ISONIAZID™, RIFAMPIN™, PYRAZINAMIDE™, 
ETHAMBUTOL™, RIFABUTIN™, CLARITHROMYCIN™, AZITHROMYCIN™, 
GANCICLOVIR™, FOSCARNET™, CIDOFOVIR™ , FLUCONAZOLE™, 
ITRACONAZOLE™, KETOCONAZOLE™, ACYCLOVIR™, FAMCICOLVIR™ , 
PYRIMETHAMINE™, LEUCOVORIN™, NEUPOGEN™ (filgrastim/G-CSF), and 
LEUKINE™ (sargramostim/GM-CSF). In a specific embodiment. Therapeutics of the 
invention are used in any combination with TRIMETHOPRIM-SULFAMETHOXAZOLE™, 
DAPSONE™, PENTAMIDINE™, and/or ATOVAQUONE™ to prophylactically treat or 
prevent an opportunistic Pneumocystis carinii pneumonia infection. In another specific 
embodiment, Therapeutics of the invention are used in any combination with ISONIAZID™, 
RIFAMPIN™, PYRAZINAMIDE™, and/or ETHAMBUTOL™ to prophylactically treat or 
prevent an opportunistic Mycobacterium avium complex infection. In another specific 
embodiment, Therapeutics of the invention are used in any combination with RIFABUTIN™, 
CLARITHROMYCIN™, and/or AZITHROMYCIN™ to prophylactically treat or prevent an 
opportunistic Mycobacterium tuberculosis infection. In another specific embodiment, 
Therapeutics of the invention are used in any combination with GANCICLOVIR™, 
FOSCARNET™. and/or CIDOFOVTR™ to prophylactically treat or prevent an opportunistic 
cytomegalovirus infection. In another specific embodiment. Therapeutics of the invention 
are used in any combination with FLUCONAZOLE™, ITRACONAZOLE™, and/or 
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KETOCONAZOLE™ to prophyiactically treat or prevent an opportunistic fungal infection. 
In another specific embodiment. Therapeutics of the invention are used in any combination 
with ACYCLOVIR™ and/or FAMCICOLVIR™ to prophyiactically treat or prevent an 
opportunistic herpes simplex virus type I and/or type II infection. In another specific 
embodiment, Therapeutics of the invention are used in any combination with 
PYRIMETHAMINE™ and/or LEUCOVORIN™ to prophyiactically treat or prevent an 
opportunistic Toxoplasma gondii infection. In another specific embodiment, Therapeutics of 
the invention are used in any combination with LEUCOVORIN ™ and/or NEUPOGEN™ to 
prophyiactically treat or prevent an opportunistic bacterial infection. 

In a further embodiment, the Therapeutics of the invention are administered in 
combination with an antiviral agent. Antiviral agents that may be administered with the 
Therapeutics of the invention include, but are not limited to, acyclovir, ribavirin, amantadine, 
and remantidine. 

In a further embodiment, the Therapeutics of the invention are administered in 
combination with an antibiotic agent. Antibiotic agents that may be administered with the 
Therapeutics of the invention include, but are not limited to, amoxicillin, beta-lactamases, 
aminoglycosides, beta-lactam (glycopeptide), beta-lactamases, Clindamycin, 
chloramphenicol, cephalosporins, ciprofloxacin, ciprofloxacin, erythromycin, 
fluoroquinolones, macrolides, metronidazole, penicillins, quinolones, rifampin, streptomycin, 
sulfonamide, tetracyclines, trimethoprim, trimethoprim-sulfamthoxazole, and vancomycin. 

Conventional nonspecific immunosuppressive agents, that may be administered in 
combination with the Therapeutics of the invention include, but are not limited to, steroids, 
cyclosporine, cyclosporine analogs, cyclophosphamide methylprednisone, prednisone, 
azathioprine, FK-506, 1 5-deoxyspergualin, and other immunosuppressive agents that act by 
suppressing the function of responding T cells. 

In specific embodiments, Therapeutics of the invention are administered in 
combination with immunosuppressants. Immunosuppressants preparations that may be 
administered with the Therapeutics of the invention include, but are not limited to, 
ORTHOCLONE™ (OKT3) ? SANDIMMUNE™/NEORAL™/SANGDYA™ (cyclosporin), 
PROGRAF™ (tacrolimus), CELLCEPT™ (mycophenolate). Azathioprine, gluconicosteroids, 
and RAPAMUNE™ (sirolirnus). In a specific embodiment, immunosuppressants may be 
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used to prevent rejection of organ or bone marrow transplantation. 

In an additional embodiment, Therapeutics of the invention are administered alone or 
in combination with one or more intravenous immune globulin preparations. Intravenous 
immune globulin preparations that may be administered with the Therapeutics of the 
invention include, but not limited to, GAMMAR™, IVEEGAM™, SANDOGLOBULIN™, 
GAMMAGARD S/D™, and GAMIMUNE™. In a specific embodiment, Therapeutics of the 
invention are administered in combination with intravenous immune globulin preparations in 
transplantation therapy (e.g., bone marrow transplant). 

In an additional embodiment the Therapeutics of the invention are administered alone 
or in combination with an anti-inflammatory agent. Anti-inflammatory agents that may be 
administered, with the Therapeutics of the invention include, but are not limited to, 
glucocorticoids and the nonsteroidal anti-inflammatories, aminoarylcarboxylic acid 
derivatives, arylacetic acid derivatives, arylbutyric acid derivatives, arylcarboxylic acids, 
arylpropionic acid derivatives, pyrazoles, pyrazolones, salicylic acid derivatives, 
thiazinecarboxamides, e-acetamidocaproic acid, S-adenosylmethionine, 3-amino-4- 
hydroxybutyric acid, amixetrine, bendazac, benzydamine, bucolome, difenpiramide, ditazol, 
emorfazone, guaiazulene, nabumetone, nimesulide, orgotein, oxaceprol, paranyline, 
perisoxal, pifoxime, proquazone, proxazole, and tenidap. 

In another embodiment, compostions of the invention are administered in 
combination with a chemotherapeutic agent. Chemotherapeutic agents that may be 
administered with the Therapeutics of the invention include, but are not limited to, antibiotic 
derivatives (e.g., doxorubicin, bleomycin, daunorubicin, and dactinomycin); antiestrogens 
(e.g., tamoxifen); antimetabolites (e.g., fluorouracil, 5-FU, methotrexate, floxuridine, 
interferon alpha-2b, glutamic acid, plicamycin, mercaptopurine, and 6-thioguanine); 
cytotoxic agents (e.g., carmustine, BCNU, lomustine, CCNU, cytosine arabinoside, 
cyclophosphamide, estramustine, hydroxyurea, procarbazine, mitomycin, busulfan, cis-platin, 
and vincristine sulfate); hormones (e.g., medroxyprogesterone, estramustine phosphate 
sodium, ethinyl estradiol, estradiol, megestrol acetate, methyltestosterone, diethylstilbestrol 
diphosphate, chlorotrianisene, and testolactone); nitrogen mustard derivatives (e.g., 
mephalen, chlorambucil, mechlorethamine (nitrogen mustard) and thiotepa); steroids and 
combinations (e.g., bethamethasone sodium phosphate); and others (e.g., dicarbazine, 
asparaginase, mitotane, vincristine sulfate, vinblastine sulfate, and etoposide). 
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In a specific embodiment, Therapeutics of the invention are administered in 
combination with CHOP (cyclophosphamide, doxorubicin, vincristine, and prednisone) or 
any combination of the components of CHOP. In another embodiment, Therapeutics of the 
invention are administered in combination with Rituximab. In a further embodiment, 
Therapeutics of the invention are administered with Rituxmab and CHOP, or Rituxmab and 
any combination of the components of CHOP. 

In an additional embodiment, the Therapeutics of the invention are administered in 
combination with cytokines. Cytokines that may be administered with the Therapeutics of 
the invention include, but are not limited to, IL2, IL3, IL4, IL5, IL6, IL7, IL10, IL12, IL13, 
IL15, anti-CD40, CD40L, IFN-gamma and TNF-alpha. In another embodiment, 
Therapeutics of the invention may be administered with any interleukin, including, but not 
limited to, IL-1 alpha, IL-lbeta, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL-11, 
IL-12, IL-13, IL-14, IL-15, IL-16, IL-17, IH8, IL-19, IL-20, and IL-21. 

In an additional embodiment, the Therapeutics of the invention are administered in 
combination with angiogenic proteins. Angiogenic proteins that may be administered with 
the Therapeutics of the invention include, but are not limited to, Glioma Derived Growth 
Factor (GDGF), as disclosed in European Patent Number EP-399816; Platelet Derived 
Growth Factor- A (PDGF-A), as disclosed in European Patent Number EP-682110; Platelet 
Derived Growth Factor-B (PDGF-B), as disclosed in European Patent Number EP-282317; 
Placental Growth Factor (P1GF), as disclosed in International Publication Number WO 
92/06194; Placental Growth Factor-2 (P1GF-2), as disclosed in Hauser et al., Gorwth Factors, 
4:259-268 (1993); Vascular Endothelial Growth Factor (VEGF), as disclosed in International 
Publication Number WO 90/13649; Vascular Endothelial Growth Factor-A (VEGF-A), as 
disclosed in European Patent Number EP-506477; Vascular Endothelial Growth Factor-2 
(VEGF-2), as disclosed in International Publication Number WO 96/39515; Vascular 
Endothelial Growth Factor B (VEGF-3); Vascular Endothelial Growth Factor B-186 (VEGF- 
B186), as disclosed in International Publication Number WO 96/26736; Vascular Endothelial 
Growth Factor-D (VEGF-D), as disclosed in International Publication Number WO 
98/02543; Vascular Endothelial Growth Factor-D (VEGF-D), as disclosed in International 
Publication Number WO 98/07832: and Vascular Endothelial Growth Factor-E (VEGF-E), as 
disclosed in German Patent Number DEI 9639601. The above mentioned references are 
incorporated herein by reference herein. 
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In an additional embodiment, the Therapeutics of the invention are administered in 
combination with hematopoietic growth factors. Hematopoietic growth factors that may be 
administered with the Therapeutics of the invention include, but are not limited to, 
LEUKINE™ (SARGRAMOSTIM™) and NEUPOGEN™ (FILGRASTIM ™). 

In an additional embodiment, the Therapeutics of the invention are administered in 
combination with Fibroblast Growth Factors. Fibroblast Growth Factors that may be 
administered with the Therapeutics of the invention include, but are not limited to, FGF-1, 
FGF-2, FGF-3, FGF-4, FGF-5, FGF-6, FGF-7, FGF-8, FGF-9, FGF-10, FGF-1 1 , FGF-1 2, 
FGF-13, FGF-14, and FGF-15. 

In additional embodiments, the Therapeutics of the invention are administered in 
combination with other therapeutic or prophylactic regimens, such as, for example, radiation 
therapy. 

Example 1 4: Method of Treating Decreased Levels of the Polypeptide 

The present invention relates to a method for treating an individual in need of an 
increased level of a polypeptide of the invention in the body comprising administering to 
such an individual a composition comprising a therapeutically effective amount of an agonist 
of the invention (including polypeptides of the invention). Moreover, it will be appreciated 
that conditions caused by a decrease in tfie standard or normal expression level of a 
polypeptide of the present invention in an individual can be treated by administering the 
agonist or antagonist of the present invention. Thus, the invention also provides a method of 
treatment of an individual in need of an increased level of the polypeptide comprising 
administering to such an individual a Therapeutic comprising an amount of the agonist or 
antagonist to increase the activity level of the polypeptide in such an individual. 

For example, a patient with decreased levels of a polypeptide receives a daily dose 
0.1-100 ug/kg of the agonist or antagonist for six consecutive days. The exact details of the 
dosing scheme, based on administration and formulation, are provided in Example 13. 

Example 15: Method of Treating Increased Levels of the Polypeptide 

The present invention also relates to a method of treating an individual in need of a 
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decreased level of a polypeptide of the invention in the body comprising administering to 
such an individual a composition comprising a therapeutically effective amount of an 
antagonist of the invention (including polypeptides and antibodies of the invention). 

In one example, antisense technology is used to inhibit production of a polypeptide of 
the present invention. This technology is one example of a method of decreasing levels of a 
polypeptide, due to a variety of etiologies, such as cancer. 

For example, a patient diagnosed with abnormally increased levels of a polypeptide is 
administered intravenously antisense polynucleotides at 0.5, 1.0, 1.5, 2.0 and 3.0 mg/kg day 
for 21 days. This treatment is repeated after a 7-day rest period if the treatment was well 
tolerated. The formulation of the antisense polynucleotide is provided in Example 13. 

Example 16: Method of Treatment Using Gene Therapy-Ex Vivo 

One method of gene therapy transplants fibroblasts, which are capable of expressing a 
polypeptide, onto a patient. Generally, fibroblasts are obtained from a subject by skin biopsy. 
The resulting tissue is placed in tissue-culture medium and separated into small pieces. 
Small chunks of the tissue are placed on a wet surface of a tissue culture flask, approximately 
ten pieces are placed in each flask. The flask is turned upside down, closed tight and left at 
room temperature over night. After 24 hours at room temperature, the flask is inverted and 
the chunks of tissue remain fixed to the bottom of the flask and fresh media (e.g., Ham's F12 
media, with 10% FBS, penicillin and streptomycin) is added. The flasks are then incubated 
at 37 degree C for approximately one week. 

At this time, fresh media is added and subsequently changed every several days. 
After an additional two weeks in culture, a monolayer of fibroblasts emerge. The monolayer 
is trypsinized and scaled into larger flasks. 

pMV-7 (Kirschmeier, P.T. et al., DNA, 7:219-25 (1988)), flanked by the long 
terminal repeats of the Moloney murine sarcoma virus, is digested with EcoRI and Hindlll 
and subsequently treated with calf intestinal phosphatase. The linear vector is fractionated on 
agarose gel and purified, using glass beads. 

The cDNA encoding a polypeptide of the present invention can be amplified using 
PCR primers which correspond to the 5' and 3' end sequences respectively as set forth in 
Example 1 using primers and having appropriate restriction sites and initiation/stop codons, if 
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necessary. Preferably, the 5 ? primer contains an EcoRI site and the 3* primer includes a 
Hindlll site. Equal quantities of the Moloney murine sarcoma virus linear backbone and the 
amplified EcoRI and Hindlll fragment are added together, in the presence of T4 DNA ligase. 
The resulting mixture is maintained under conditions appropriate for ligation of the two 
fragments. The ligation mixture is then used to transform bacteria HB101, which are then 
plated onto agar containing kanamycin for the purpose of confirming that the vector has the 
gene of interest properly inserted. 

The amphotropic pA317 or GP+aml2 packaging cells are grown in tissue culture to 
confluent density in Dulbecco's Modified Eagles Medium (DMEM) with 10% calf serum 
(CS), penicillin and streptomycin. The MSV vector containing the gene is then added to the 
media and the packaging cells transduced with the vector. The packaging cells now produce 
infectious viral particles containing the gene (the packaging cells are now referred to as 
producer cells). 

Fresh media is added to the transduced producer cells, and subsequently, the media is 
harvested from a 10 cm plate of confluent producer cells. The spent media, containing the 
infectious viral particles, is filtered through a millipore filter to remove detached producer 
cells and this media is then used to infect fibroblast cells. Media is removed from a sub- 
confluent plate of fibroblasts and quickly replaced with the media from the producer cells. 
This media is removed and replaced with fresh media. If the titer of virus is high, then 
virtually all fibroblasts will be infected and no selection is required. If the titer is very low, 
then it is necessary to use a retroviral vector that has a selectable marker, such as neo or his. 
Once the fibroblasts have been efficiently infected, the fibroblasts are analyzed to determine 
whether protein is produced. 

The engineered fibroblasts are then transplanted onto the host, either alone or after 
having been grown to confluence on cytodex 3 microcarrier beads. 

Example 1 7: Gene Therapy Using Endogenous Genes Corresponding To Polynucleotides of 
the Invention 

Another method of gene therapy according to the present invention involves operably 
associating the endogenous polynucleotide sequence of the invention with a promoter via 
homologous recombination as described, for example, in U.S. Patent NO: 5,641,670, issued 
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June 24, 1997; International Publication NO: WO 96/2941 1, published September 26, 1996; 
International Publication NO: WO 94/12650, published August 4, 1994; Koller et al., Proc. 
Natl. Acad. Sci. USA, 86:8932-8935 (1989); and Zijlstra et aL, Nature, 342:435-438 (1989). 
This method involves the activation of a gene which is present in the target cells, but which is 
not expressed in the cells, or is expressed at a lower level than desired. 

Polynucleotide constructs are made which contain a promoter and targeting 
sequences, which are homologous to the 5' non-coding sequence of endogenous 
polynucleotide sequence, flanking the promoter. The targeting sequence will be sufficiently 
near the 5' end of the polynucleotide sequence so the promoter will be operably linked to the 
endogenous sequence upon homologous recombination. The promoter and the targeting 
sequences can be amplified using PCR. Preferably, the amplified promoter contains distinct 
restriction enzyme sites on the 5' and 3' ends. Preferably, the 3' end of the first targeting 
sequence contains the same restriction enzyme site as the 5' end of the amplified promoter 
and the 5' end of the second targeting sequence contains the same restriction site as the 3* end 
of the amplified promoter. 

The amplified promoter and the amplified targeting sequences are digested with the 
appropriate restriction enzymes and subsequently treated with calf intestinal phosphatase. 
The digested promoter and digested targeting sequences are added together in the presence of 
T4 DNA ligase. The resulting mixture is maintained under conditions appropriate for 
ligation of the two fragments. The construct is size fractionated on an agarose gel then 
purified by phenol extraction and ethanol precipitation. 

In this Example, the polynucleotide constructs are administered as naked 
polynucleotides via electroporation. However, the polynucleotide constructs may also be 
administered with transfection-facilitating agents, such as liposomes, viral sequences, viral 
particles, precipitating agents, etc. Such methods of delivery are known in the art. 

Once the cells are transfected, homologous recombination will take place which 
results in the promoter being operably linked to the endogenous polynucleotide sequence. 
This results in the expression of polynucleotide corresponding to the polynucleotide in the 
cell. Expression may be detected by immunological staining, or any other method known in 
the art. 

Fibroblasts are obtained from a subject by skin biopsy. The resulting tissue is placed 
in DMEM + 10% fetal calf serum. Exponentially growing or early stationary phase 
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fibroblasts are trypsinized and rinsed from the plastic surface with nutrient medium. An 
aliquot of the cell suspension is removed for counting, and the remaining cells are subjected 
to centrifugation. The supernatant is aspirated and the pellet is resuspended in 5 ml of 
electroporation buffer (20 mM HEPES pH 7.3, 137 mM NaCl. 5 mM KC1, 0.7 mM Na 2 
HP0 4 , 6 mM dextrose). The cells are recentrifuged, the supernatant aspirated, and the cells 
resuspended in electroporation buffer containing 1 mg/ml acetylated bovine serum albumin. 
The final cell suspension contains approximately 3X10 6 cells/ml. Electroporation should be 
performed immediately following resuspension. 

Plasmid DNA is prepared according to standard techniques. For example, to 
construct a plasmid for targeting to the locus corresponding to the polynucleotide of the 
invention, plasmid pUC18 (MBI Fermentas, Amherst, NY) is digested with Hindlll. The 
CMV promoter is amplified by PCR with an Xbal site on the 5' end and a BamHI site on the 
3'end. Two non-coding sequences are amplified via PCR: one non-coding sequence 
(fragment 1) is amplified with a Hindlll site at the 5 f end and an Xba site at the 3'end; the 
other non-coding sequence (fragment 2) is amplified with a BamHI site at the 5 ! end and a 
Hindlll site at the 3'end. The CMV promoter and the fragments (1 and 2) are digested with 
the appropriate enzymes (CMV promoter - Xbal and BamHI; fragment 1 - Xbal; fragment 2 - 
BamHI) and ligated together. The resulting ligation product is digested with Hindlll, and 
ligated with the Hindlll-digested pUC18 plasmid. 

Plasmid DNA is added to a sterile cuvette with a 0.4 cm electrode gap (Bio-Rad). The 
final DNA concentration is generally at least 120 fi'g/ml. 0.5 ml of the cell suspension 
(containing approximately 1.5.X10 6 cells) is then added to the cuvette, and the cell 
suspension and DNA solutions are gently mixed. Electroporation is performed with a 
Gene-Pulser apparatus (Bio-Rad). Capacitance and voltage are set at 960 |iF and 250-300 V, 
respectively. As voltage increases, cell survival decreases, but the percentage of surviving 
cells that stably incorporate the introduced DNA into their genome increases dramatically. 
Given these parameters, a pulse time of approximately 14-20 mSec should be observed. 

Electroporated cells are maintained at room temperature for approximately 5 rnin, and 
the contents of the cuvette are then gently removed with a sterile transfer pipette. The cells 
are added directly to 10 ml of prewarmed nutrient media (DMEM with 15% calf serum) in a 
10 cm dish and incubated at 37 degree C. The following day r the media is aspirated and 
replaced with 10 ml of fresh media and incubated for a further 16-24 hours. 
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The engineered fibroblasts are then injected into the host, either alone or after having 
been grown to confluence on cytodex 3 microcarrier beads. The fibroblasts now produce the 
protein product. The fibroblasts can then be introduced into a patient as described above. 

Example 18: Method of Treatment Using Gene Therapy - In Vivo 

Another aspect of the present invention is using in vivo gene therapy methods to treat 
disorders, diseases and conditions. The gene therapy method relates to the introduction of 
naked nucleic acid (DNA, RNA, and antisense DNA or RNA) sequences into an animal to 
increase or decrease the expression of the polypeptide. The polynucleotide of the present 
invention may be operatively linked to a promoter or any other genetic elements necessary 
for the expression of the polypeptide by the target tissue. Such gene therapy and delivery 
techniques and methods are known in the art, see, for example, WO90/1 1092, W098/1 1779; 
U.S. Patent NO. 5693622, 5705151, 5580859; Tabata et aL, Cardiovasc. Res. 35(3):470-479 
(1997); Chao et ah, Pharmacol. Res. 35(6):5 17-522 (1997); Wolff, Neuromuscul. Disord. 
7(5):314-318 (1997); Schwartz et aL, Gene Ther. 3(5):405-411 (1996); Tsurumi et aL, 
Circulation 94(12):328 1-3290 (1996) (incorporated herein by reference). 

The polynucleotide constructs may be delivered by any method that delivers 
injectable materials to the cells of an animal, such as, injection into the interstitial space of 
tissues (heart, muscle, skin, lung, liver, intestine and the like). The polynucleotide constructs 
can be delivered in a pharmaceutically acceptable liquid or aqueous carrier. 

The term "naked" polynucleotide, DNA or RNA, refers to sequences that are free 
from any delivery vehicle that acts to assist, promote, or facilitate entry into the cell, 
including viral sequences, viral particles, liposome formulations, lipofectin or precipitating 
agents and the like. However, the polynucleotides of the present invention may also be 
delivered in liposome formulations (such as those taught in Feigner P.L. et aL (1995) Ann. 
NY Acad. Sci. 772:126-139 and Abdallah B. et aL (1995) Biol. Cell 85(l):l-7) which can be 
prepared by methods well known to those skilled in the art. 

The polynucleotide vector constructs used in the gene therapy method are preferably 
constructs that will not integrate into the host genome nor will they contain sequences that 
allow for replication. Any strong promoter known to those skilled in the art can be used for 
driving the expression of DNA. Unlike other gene therapies techniques, one major advantage 
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of introducing naked nucleic acid sequences into target cells is the transitory nature of the 
polynucleotide synthesis in the cells. Studies have shown that non-replicating DNA 
sequences can be introduced into cells to provide production of the desired polypeptide for 
periods of up to six months. 

The polynucleotide construct can be delivered to the interstitial space of tissues within 
the an animal, including of muscle, skin, brain, lung, liver, spleen, bone marrow, thymus, 
heart, lymph, blood, bone, cartilage, pancreas, kidney, gall bladder, stomach, intestine, testis, 
ovary, uterus, rectum, nervous system, eye, gland, and connective tissue. Interstitial space of 
the tissues comprises the intercellular fluid, mucopolysaccharide matrix among the reticular 
fibers of organ tissues, elastic fibers in the walls of vessels or chambers, collagen fibers of 
fibrous tissues, or that same matrix within connective tissue ensheathing muscle cells or in 
the lacunae of bone. It is similarly the space occupied by the plasma of the circulation and 
the lymph fluid of the lymphatic channels. Delivery to the interstitial space of muscle tissue 
is preferred for the reasons discussed below. They may be conveniently delivered by 
injection into the tissues comprising these cells. They are preferably delivered to and 
expressed in persistent, non-dividing cells which are differentiated, although delivery and 
expression may be achieved in non-differentiated or less completely differentiated cells, such 
as, for example, stem cells of blood or skin fibroblasts. In vivo muscle cells are particularly 
competent in their ability to take up and express polynucleotides. 

For the naked polynucleotide injection, an effective dosage amount of DNA or RNA 
will be in the range of from about 0.05 g/kg body weight to about 50 mg/kg body weight. 
Preferably the dosage will be from about 0.005 mg/kg to about 20 mg/kg and more preferably 
from about 0.05 mg/kg to about 5 mg/kg. Of course, as the artisan of ordinary skill will 
appreciate, this dosage will vary according to the tissue site of injection. The appropriate and 
effective dosage of nucleic acid sequence can readily be determined by those of ordinary skill 
in the art and may depend on the condition being treated and the route of administration. The 
preferred route of administration is by the parenteral route of injection into the interstitial 
space of tissues. However, other parenteral routes may also be used, such as, inhalation of an 
aerosol formulation particularly for delivery to lungs or bronchial tissues, throat or mucous 
membranes of the nose. In addition, naked polynucleotide constructs can be delivered to 
arteries during angioplasty by the catheter used in the procedure. 

The dose response effects of injected polynucleotide in muscle in vivo is determined 
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as follows. Suitable template DNA for production of mRNA coding for polypeptide of the 
present invention is prepared in accordance with a standard recombinant DNA methodology. 
The template DNA, which may be either circular or linear, is either used as naked DNA or 
complexed with liposomes. The quadriceps muscles of mice are then injected with various 
amounts of the template DNA. 

Five to six week old female and male Balb/C mice are anesthetized by intraperitoneal 
injection with 0.3 ml of 2.5% Avertin. A 1.5 cm incision is made on the anterior thigh, and 
the quadriceps muscle is directly visualized. The template DNA is injected in 0.1 ml of 
carrier in a 1 cc syringe through a 27 gauge needle over one minute, approximately 0.5 cm 
from the distal insertion site of the muscle into the knee and about 0.2 cm deep. A suture is 
placed over the injection site for future localization, and the skin is closed with stainless steel 
clips. 

After an appropriate incubation time (e.g., 7 days) muscle extracts are prepared by 
excising the entire quadriceps. Every fifth 15 um cross-section of the individual quadriceps 
muscles is histochemically stained for protein expression. A time course for protein 
expression may be done in a similar fashion except that quadriceps from different mice are 
harvested at different times. Persistence of DNA in muscle following injection may be 
determined by Southern blot analysis after preparing total cellular DNA and HIRT 
supernatants from injected and control mice. The results of the above experimentation in 
mice can be use to extrapolate proper dosages and other treatment parameters in humans and 
other animals using naked DNA. 

Example 19: Transgenic Animals 

The polypeptides of the invention can also be expressed in transgenic animals. 
Animals of any species, including, but not limited to, mice, rats, rabbits, hamsters, guinea 
pigs, pigs, micro-pigs, goats, sheep, cows and non-human primates, e.g., baboons, monkeys, 
and chimpanzees may be used to generate transgenic animals. In a specific embodiment, 
techniques described herein or otherwise known in the art, are used to express polypeptides 
of the invention in humans, as part of a gene therapy protocol. 

Any technique known in the art may be used to introduce the transgene (i.e., 
polynucleotides of the invention) into animals to produce the founder lines of transgenic 
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animals. Such techniques include, but are not limited to, pronuclear microinjection (Paterson 
et al. r Appl. Microbiol. Biotechnoi. 40:691-698 (1994); Carver et al., Biotechnology (NY) 
1 1 : 1263- 1270 (1993); Wright et al., Biotechnology (NY) 9:830-834 (1991); and Hoppe et al., 
U.S. Pat. No. 4,873,191 (1989)); retrovirus mediated gene transfer into germ lines ( Van der 
Putten et al.. Proc. Natl. Acad. Sci., USA 82:6148-6152 (1985)), blastocysts or embryos; 
gene targeting in embryonic stem cells (Thompson et al., Cell 56:313-321 (1989)); 
electroporation of cells or embryos (Lo, 1983, Mol Cell. Biol. 3:1803-1814 (1983)); 
introduction of the polynucleotides of the invention using a gene gun (see, e.g., Ulmer et al., 
Science 259:1745 (1993); introducing nucleic acid constructs into embryonic pleuripotent 
stem cells and transferring the stem cells back into the blastocyst; and sperm-mediated gene 
transfer (Lavitrano et al., Cell 57:717-723 (1989); etc. For a review of such techniques, see 
Gordon, "Transgenic Animals," Intl. Rev. Cytol. 1 15:171-229 (1989), which is incorporated 
by reference herein in its entirety. 

Any technique known in the art may be used to produce transgenic clones containing 
polynucleotides of the invention, for example, nuclear transfer into enucleated oocytes of 
nuclei from cultured embryonic, fetal, or adult cells induced to quiescence (Campell et al., 
Nature 380:64-66 (1996); Wilmut et al., Nature 385:810-813 (1997)). 

The present invention provides for transgenic animals that carry the transgene in all 
their cells, as well as animals which carry the transgene in some, but not all their cells, i.e., 
mosaic animals or chimeric. The transgene may be integrated as a single transgene or as 
multiple copies such as in concatamers, e.g., head-to-head tandems or head-to-tail tandems. 
The transgene may also be selectively introduced into and activated in a particular cell type 
by following, for example, the teaching of Lasko et al. (Lasko et al., Proc. Natl. Acad. Sci. 
USA 89:6232-6236 (1992)). The regulatory sequences required for such a cell-type specific 
activation will depend upon the particular cell type of interest, and will be apparent to those 
of skill in the art. When it is desired that the polynucleotide transgene be integrated into the 
chromosomal site of the endogenous gene, gene targeting is preferred. Briefly, when such a 
technique is to be utilized, vectors containing some nucleotide sequences homologous to the 
endogenous gene are designed for the purpose of integrating, via homologous recombination 
with chromosomal sequences, into and disrupting the function of the nucleotide sequence of 
the endogenous gene. The transgene may also be selectively introduced into a particular cell 
type, thus inactivating the endogenous gene in only that cell type, by following, for example, 
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the teaching of Gu et al. (Gu et aL Science 265:103-106 (1994)). The regulatory sequences 
required for such a cell-type specific inactivation will depend upon the particular cell type of 
interest, and will be apparent to those of skill in the art. 

Once transgenic animals have been generated, the expression of the recombinant gene 
may be assayed utilizing standard techniques. Initial screening may be accomplished by 
Southern blot analysis or PCR techniques to analyze animal tissues to verify that integration 
of the transgene has taken place. The level of mRNA expression of the transgene in the 
tissues of the transgenic animals may also be assessed using techniques which include, but 
are not limited to, Northern blot analysis of tissue samples obtained from the animal, in situ 
hybridization analysis, and reverse transcriptase-PCR (rt-PCR). Samples of transgenic gene- 
expressing tissue may also be evaluated immunocytochemically or immunohistochemically 
using antibodies specific for the transgene product. 

Once the founder animals are produced, they may be bred, inbred, outbred, or 
crossbred to produce colonies of the particular animal. Examples of such breeding strategies 
include, but are not limited to: outbreeding of founder animals with more than one 
integration site in order to establish separate lines; inbreeding of separate lines in order to 
produce compound transgenics that express the transgene at higher levels because of the 
effects of additive expression of each transgene; crossing of heterozygous transgenic animals 
to produce animals homozygous for a given integration site in order to both augment 
expression and eliminate the need for screening of animals by DNA analysis; crossing of 
separate homozygous lines to produce compound heterozygous or homozygous lines; and 
breeding to place the transgene on a distinct background that is appropriate for an 
experimental model of interest. 

Transgenic animals of the invention have uses which include, but are not limited to, 
animal model systems useful in elaborating the biological function of polypeptides of the 
present invention, studying conditions and/or disorders associated with aberrant expression, 
and in screening for compounds effective in ameliorating such conditions and/or disorders. 

Example 20: Knock-Oat Animals 

Endogenous gene expression can also be reduced by inactivating or "knocking out" 
the gene and/or its promoter using targeted homologous recombination. {E.g., see Smithies 
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et aL Nature 317:230-234 (1985); Thomas & Capecchi, Cell 51:^03-512 (1987); Thompson 
et al., Cell 5:313-321 (1989); each of which is incorporated by reference herein in its 
entirety). For example, a mutant, non-functional polynucleotide of the invention (or a 
completely unrelated DNA sequence) flanked by DNA homologous to the endogenous 
polynucleotide sequence (either the coding regions or regulatory regions of the gene) can be 
used, with or without a selectable marker and/or a negative selectable marker, to transfect 
cells that express polypeptides of the invention in vivo. In another embodiment, techniques 
known in the art are used to generate knockouts in cells that contain, but do not express the 
gene of interest. Insertion of the DNA construct, via targeted homologous recombination, 
results in inactivation of the targeted gene. Such approaches are particularly suited in 
research and agricultural fields where modifications to embryonic stem cells can be used to 
generate animal offspring with an inactive targeted gene (e.g., see Thomas & Capecchi 1987 
and Thompson 1989, supra). However this approach can be routinely adapted for use in 
humans provided the recombinant DNA constructs are directly administered or targeted to 
the required site in vivo using appropriate viral vectors that will be apparent to those of skill 
in the art. 

In further embodiments of the invention, cells that are genetically engineered to 
express the polypeptides of the invention, or alternatively, that are genetically engineered not 
to express the polypeptides of the invention (e.g., knockouts) are administered to a patient in 
vivo. Such cells may be obtained from the patient (i.e., animal, including human) or an MHC 
compatible donor and can include, but are not limited to Fibroblasts, bone marrow cells, 
blood cells (e^, lymphocytes), adipocytes, muscle cells, endothelial cells etc. The cells are 
genetically engineered in vitro using recombinant DNA techniques to introduce the coding 
sequence of polypeptides of the invention into the cells, or alternatively, to disrupt the coding 
sequence and/or endogenous regulatory sequence associated with the polypeptides of the 
invention, e^g,, by transduction (using viral vectors, and preferably vectors that integrate the 
transgene into the cell genome) or transfection procedures, including, but not limited to, the 
use of plasmids, cosmids, YACs, naked DNA, electroporation, liposomes, etc. The coding 
sequence of the polypeptides of the invention can be placed under the control of a strong 
constitutive or inducible promoter or promoter/enhancer to achieve expression, and 
preferably secretion, of the polypeptides of the invention. The engineered cells which 
express and preferably secrete the polypeptides of the invention can be introduced into the 
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patient systemically, e.g.. in the circulation, or intraperitoneally. 

Alternatively, the cells can he incorporated into a matrix and implanted in the body, 
e.g. , genetically engineered fibroblasts can be implanted as part of a skin graft; genetically 
engineered endothelial cells can be implanted as part of a lymphatic or vascular graft. (See, 
for example, Anderson et al. U.S. Patent No. 5,399,349; and Mulligan & Wilson, U.S. Patent 
No. 5,460,959 each of which is incorporated by reference herein in its entirety). 

When the cells to be administered are non-autologous or non-MHC compatible cells, 
they can be administered using well known techniques which prevent the development of a 
host immune response against the introduced cells. For example, the cells may be introduced 
in an encapsulated form which, while allowing for an exchange of components with the 
immediate extracellular environment, does not allow the introduced cells to be recognized by 
the host immune system. 

Transgenic and "knock-out" animals of the invention have uses which include, but are 
not limited to, animal model systems useful in elaborating the biological function of 
polypeptides of the present invention, studying conditions and/or disorders associated with 
aberrant expression, and in screening for compounds effective in ameliorating such 
conditions and/or disorders. 

Example 22: Assays Detecting Stimulation or Inhibition of B cell Proliferation and 
Differentiation 

Generation of functional humoral immune responses requires both soluble and 
cognate signaling between B-lineage cells and their microenvironment. Signals may impart a 
positive stimulus that allows a B-lineage cell to continue its programmed development, or a 
negative stimulus that instructs the cell to arrest its current developmental pathway. To date, 
numerous stimulatory and inhibitory signals have been found to influence B cell 
responsiveness including IL-2, IL-4, IL-5, IL-6, IL-7, IL10, IL-13, IL-14 and IL-15. 
Interestingly, these signals are by themselves weak effectors but can, in combination with 
various co-stimulatory proteins, induce activation, proliferation, differentiation, homing, 
tolerance and death among B cell populations. 

One of the best studied classes of B-cell co-stimulatory proteins is the TNF- 
superfamily. Within this family CD40, CD27, and CD30 along with their respective ligands 
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CD 154. CD70, and CD 153 have been found to regulate a variety of immune responses. 
Assays which allow for the detection and/or observation of the proliferation and 
differentiation of these B-cell populations and their precursors are valuable tools in 
determining the effects various proteins may have on these B-cell populations in terms of 
proliferation and differentiation. Listed below are two assays designed to allow for the 
detection of the differentiation, proliferation, or inhibition of B-cell populations and their 
precursors. 

In Vitro Assay- Agonists or antagonists of the invention can be assessed for its 
ability to induce activation, proliferation, differentiation or inhibition and/or death in B-cell 
populations and their precursors. The activity of the agonists or antagonists of the invention 
on purified human tonsillar B cells, measured qualitatively over the dose range from 0.1 to 
10,000 ng/mL. is assessed in a standard B-lymphocyte co-stimulation assay in which purified 
tonsillar B cells are cultured in the presence of either formalin-fixed Staphylococcus aureus 
Cowan 1 (SAC) or immobilized anti-human IgM antibody as the priming agent. Second 
signals such as IL-2 and IL-15 synergize with SAC and IgM crosslinking to elicit B cell 
proliferation as measured by tritiated-thymidine incorporation. Novel synergizing agents can 
be readily identified using this assay. The assay involves isolating human tonsillar B cells by 
magnetic bead (MACS) depletion of CD3-positive cells. The resulting cell population is 
greater than 95% B cells as assessed by expression of CD45R(B220). 

Various dilutions of each sample are placed into individual wells of a 96-well plate to 
which are added 10* B-cells suspended in culture medium (RPM1 1640 containing 10% FBS, 
5 X 10°M 2ME 7 lOOU/ml penicillin, lOug/ml streptomycin, and 10 5 dilution of SAC) in a 
total volume of 150ul. Proliferation or inhibition is quantitated by a 20h pulse (luCi/well) 
with 3H-thymidine (6.7 Ci/mM) beginning 72h post factor addition. The positive and 
negative controls are IL2 and medium respectively. 

In Vivo Assay- BALB/c mice are injected (i.p.) twice per day with buffer only, or 2 
mg/Kg of agonists or antagonists of the invention, or truncated forms thereof. Mice receive 
this treatment for 4 consecutive days, at which time they are sacrificed and various tissues 
and serum collected for analyses. Comparison of H&E sections from normal spleens and 
spleens treated with agonists or antagonists of the invention identify the results of the activity 
of the agonists or antagonists on spleen cells, such as the diffusion of peri-arterial lymphatic 
sheaths, and/or significant increases in the nucleated cellularity of the red pulp regions, which 
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may indicate the activation of the differentiation and proliferation of B-cell populations. 
Immunohistochemical studies using a B cell marker, anti-CD45R(B220), are used to 
determine whether any physiological changes to splenic cells, such as splenic 
disorganization, are due to increased B-cell representation within loosely defined B-cell 
zones that infiltrate established T-cell regions. 

Flow cytometric analyses of the spleens from mice treated with agonist or antagonist 
is used to indicate whether the agonists or antagonists specifically increases the proportion of 
ThB+, CD45R(B220)dull B cells over that which is observed in control mice. 
Likewise, a predicted consequence of increased mature B-cell representation in vivo is a 
relative increase in serum Ig titers. Accordingly, serum IgM and IgA levels are compared 
between buffer and agonists or antagonists- treated mice. 

The studies described in this example tested activity of agonists or antagonists of the 
invention. However, one skilled in the art could easily modify the exemplified studies to test 
the activity of polynucleotides or polypeptides of the invention (e.g., gene therapy). 

Example 23: T Cell Proliferation Assay 

A CD3-induced proliferation assay is performed on PBMCs and is measured by the 
uptake of 3 H-thymidine. The assay is performed as follows. Ninety-six well plates are 
coated with 100 jxl/well of mAb to CD3 (HIT3a, Pharmingen) or isotype-matched control 
mAb (B33.1) overnight at 4 degrees C (1 ug/ml in .05M bicarbonate buffer, pH 9.5), then 
washed three times with PBS. PBMC are isolated by F/H gradient centrifugation from 
human peripheral blood and added to quadruplicate wells (5 x 10 4 /well) of mAb coated plates 
in RPM1 containing 10% FCS and P/S in the presence of varying concentrations of agonists 
or antagonists of the invention (total volume 200 ul). Relevant protein buffer and medium 
alone are controls. After 48 hr. culture at 37 degrees C, plates are spun for 2 min. at 1000 
rpm and 100 ul of supernatant is removed and stored -20 degrees C for measurement of IL-2 
(or other cytokines) if effect on proliferation is observed. Wells are supplemented with 100 
ul of medium containing 0.5 uCi of 3 H-thymidine and cultured at 37 degrees C for 18-24 hr. 
Wells are harvested and incorporation of 3 H-thymidine used as a measure of proliferation. 
Anti-CD3 alone is the positive control for proliferation. IL-2 (100 U/ml) is also used as a 
control which enhances proliferation. Control antibody which does not induce proliferation 
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of T cells is used as the negative controls for the effects of agonists or antagonists of the 
invention. 

The studies described in this example tested activity of agonists or antagonists of the 
invention. However, one skilled in the art could easily modify the exemplified studies to test 
the activity of polynucleotides or polypeptides of the invention (e.g., gene therapy). 

Example 24: Effect of Agonists or Antagonists of the Invention on the Expression of MHC 
Class II Costimalatory and Adhesion Molecules and Cell Differen tiation of Monocytes and 
Monocyte-Derived Human Dendritic Cells 

Dendritic cells are generated by the expansion of proliferating precursors found in the 
peripheral blood: adherent PBMC or elutriated monocytic fractions are cultured for 7-10 days 
with GM-CSF (50 ng/mi) and IL-4 (20 ng/ml). These dendritic cells have the characteristic 
phenotype of immature cells (expression of CD1, CD80, CD86, CD40 and MHC class II 
antigens). Treatment with activating factors, such as TNF-a, causes a rapid change in 
surface phenotype (increased expression of MHC class I and II, costimulatory and adhesion 
molecules, downregulation of FCyRII, upregulation of CD83). These changes correlate with 
increased antigen-presenting capacity and with functional maturation of the dendritic cells. 

FACS analysis of surface antigens is performed as follows. Cells are treated 1-3 days 
with increasing concentrations of agonist or antagonist of the invention or LPS (positive 
control), washed with PBS containing 1% BSA and 0.02 mM sodium azide, and then 
incubated with 1 :20 dilution of appropriate FITC- or PE-labeled monoclonal antibodies for 
30 minutes at 4 degrees C. After an additional wash, the labeled cells are analyzed by flow 
cytometry on a FACScan (Becton Dickinson). 

Effect on the production of cytokines Cytokines generated by dendritic cells, in particular 
1L-12, are important in the initiation of T-cell dependent immune responses. IL-12 strongly 
influences the development of Thl helper T-cell immune response, and induces cytotoxic T 
and NK cell function. An ELISA is used to measure the IL-12 release as follows. Dendritic 
cells (10 6 /mi) are treated with increasing concentrations of agonists or antagonists of the 
invention for 24 hours. LPS (100 ng/ml) is added to the cell culture as positive control. 
Supernatants from the cell cultures are then collected and analyzed for IL-12 content using 
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commercial ELISA kit (e..g, R&D Systems (Minneapolis. MN)). The standard protocols 
provided with the kits are used. 

Effect on the expres sion of MHC Class II. costimulatorv and adhesion molecules . Three 
major families of cell surface antigens can be identified on monocytes: adhesion molecules, 
molecules involved in antigen presentation, and Fc receptor. Modulation of the expression of 
MHC class II antigens and other costimulatory molecules, such as B7 and ICAM-1, may 
result in changes in the antigen presenting capacity of monocytes and ability to induce T cell 
activation. Increase expression of Fc receptors may correlate with improved monocyte 
cytotoxic activity, cytokine release and phagocytosis. 

FACS analysis is used to examine the surface antigens as follows. Monocytes are 
treated 1-5 days with increasing concentrations of agonists or antagonists of the invention or 
LPS (positive control), washed with PBS containing 1% BSA and 0.02 mM sodium azide, 
and then incubated with 1:20 dilution of appropriate F1TC- or PE-labeled monoclonal 
antibodies for 30 minutes at 4 degreesC. After an additional wash, the labeled cells are 
analyzed by flow cytometry on a FACScan (Becton Dickinson). 

Monocyte activation and/or increased survival. Assays for molecules that activate (or 
alternatively, inactivate) monocytes and/or increase monocyte survival (or alternatively, 
decrease monocyte survival) are known in the an and may routinely be applied to determine 
whether a molecule of the invention functions as an inhibitor or activator of monocytes. 
Agonists or antagonists of the invention can be screened using the three assays described 
below. For each of these assays, Peripheral blood mononuclear cells (PBMC) are purified 
from single donor leukopacks (American Red Cross, Baltimore, MD) by centrifugation 
through a Histopaque gradient (Sigma). Monocytes are isolated from PBMC by counterflow 
centrifugal elutriation. 

Monocyte Survival Assay. Human peripheral blood monocytes progressively lose viability 
when cultured in absence of serum or other stimuli. Their death results from internally 
regulated process (apoptosis). Addition to the culture of activating factors, such as TNF-alpha 
dramatically improves cell survival and prevents DNA fragmentation. Propidium iodide (PI) 
staining is used to measure apoptosis as follows. Monocytes are cultured for 48 hours in 
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polypropylene tubes in serum-free medium (positive control), in the presence of 100 ng/ml 
TNF-alpha (negative control), and in the presence of varying concentrations of the compound 
to be tested. Cells are suspended at a concentration of 2 x 10 6 /ml in PBS containing PI at a 
final concentration of 5 j-ig/ml, and then incubaed at room temperature for 5 minutes before 
FACScan analysis. PI uptake has been demonstrated to correlate with DNA fragmentation in 
this experimental paradigm. 

Effect on cytokine release. An important function of monocytes/macrophages is their 
regulatory activity on other cellular populations of the immune system through the release of 
cytokines after stimulation. An ELISA to measure cytokine release is performed as follows. 
Human monocytes are incubated at a density of 5xl0 5 cells/ml with increasing 
concentrations of agonists or antagonists of the invention and under the same conditions, but 
in the absence of agonists or antagonists. For IL-12 production, the cells are primed 
overnight with I FN (100 U/ml) in presence of agonist or antagonist of the invention. LPS (10 
ng/ml) is then added. Conditioned media are collected after 24h and kept frozen until use. 
Measurement of TNF-alpha, IL-10, MCP-1 and IL-8 is then performed using a commercially 
available ELISA kit (e. g, R & D Systems (Minneapolis, MN)) and applying the standard 
protocols provided with the kit. 

Oxidative burst. Purified monocytes are plated in 96-w plate at 2-lxlO 5 ceil/well. Increasing 
concentrations of agonists or antagonists of the invention are added to the wells in a total 
volume of 0.2 ml culture medium (RPMI 1640 + 10% FCS, glutamine and antibiotics). After 
3 days incubation, the plates are centrifuged and the medium is removed from the wells. To 
the macrophage monolayers, 0.2 ml per well of phenol red solution (140 mM NaCl, 10 mM 
potassium phosphate buffer pH 7.0, 5.5 mM dextrose, 0.56 mM phenol red and 19 U/ml of 
HRPO) is added, together with the stimulant (200 nM PMA). The plates are incubated at 
37°C for 2 hours and the reaction is stopped by adding 20 jil IN NaOH per well. The 
absorbance is read at 610 nm. To calculate the amount of H 2 0 2 produced by the 
macrophages, a standard curve of a H 2 0 2 solution of known molarity is performed for each 
experiment. 

The studies described in this example tested activity of agonists or antagonists of the 
invention. However, one skilled in the art could easily modify the exemplified studies to test 
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the activity of polynucleotides or polypeptides of the invention (e.g., gene therapy). 
Example 25: Biological Effects of Agonists or Antagonists of the Invention 

5 

Astrocyte and Neuronal Assays . 

Agonists or antagonists of the invention, expressed in Escherichia coli and purified 
as described above, can be tested for activity in promoting the survival, neurite outgrowth, or 
phenotypic differentiation of cortical neuronal cells and for inducing the proliferation of glial 
10 fibrillary acidic protein immunopositive cells, astrocytes. The selection of cortical cells for 
the bioassay is based on the prevalent expression of FGF- 1 and FGF-2 in cortical structures 
and on the previously reported enhancement of cortical neuronal survival resulting from 
FGF-2 treatment. A thymidine incorporation assay, for example, can be used to elucidate an 
agonist or antagonist of the invention's activity on these cells. 
15 Moreover, previous reports describing the biological effects of FGF-2 (basic FGF) on 

cortical or hippocampal neurons in vitro have demonstrated increases in both neuron survival 
and neurite outgrowth (Walicke et al., "Fibroblast growth factor promotes survival of 
dissociated hippocampal neurons and enhances neurite extension." Proc. Natl. Acad. Sci. 
USA 83:30 12-30 16. (1986), assay herein incorporated by reference in its entirety). However, 

20 reports from experiments done on PC- 12 cells suggest that these two responses are not 
necessarily synonymous and may depend on not only which FGF is being tested but also on 
which receptor(s) are expressed on the target cells. Using the primary cortical neuronal 
culture paradigm, the ability of an agonist or antagonist of the invention to induce neurite 
outgrowth can be compared to the response achieved with FGF-2 using, for example, a 

25 thymidine incorporation assay. 

Fibroblast and endothelial cell assays . 

Human lung fibroblasts are obtained from Clonetics (San Diego, CA) and maintained 
in growth media from Clonetics. Dermal microvascular endothelial cells are obtained from 
30 Cell Applications (San Diego, CA). For proliferation assays, the human lung fibroblasts and 
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dermal microvascular endothelial cells can be cultured at 5,000 cells/well in a 96-well plate 
for one day in growth medium. The cells are then incubated for one day in 0.1% BSA basal 
medium. After replacing the medium with fresh 0.1% BSA medium, the cells are incubated 
with the test proteins for 3 days. Alamar Blue (Alamar Biosciences, Sacramento, CA) is 
added to each well to a final concentration of 10%. The cells are incubated for 4 hr. Cell 
viability is measured by reading in a CytoFluor fluorescence reader. For the PGE 2 assays, 
the human lung fibroblasts are cultured at 5,000 cells/well in a 96-well plate for one day. 
After a medium change to 0.1% BSA basal medium, the cells are incubated with FGF-2 or 
agonists or antagonists of the invention with or without IL-la for 24 hours. The supernatants 
are collected and assayed for PGE 2 by EIA kit (Cayman, Ann Arbor, MI). For the IL-6 
assays, the human lung fibroblasts are cultured at 5,000 cells/well in a 96-well plate for one 
day. After a medium change to 0.1% BSA basal medium, the cells are incubated with FGF-2 
or with or without agonists or antagonists of the invention IL-la for 24 hours. The 
supernatants are collected and assayed for IL-6 by ELISA kit (Endogen, Cambridge, MA). 

Human lung fibroblasts are cultured with FGF-2 or agonists or antagonists of the 
invention for 3 days in basal medium before the addition of Alamar Blue to assess effects on 
growth of the fibroblasts. FGF-2 should show a stimulation at 10 - 2500 ng/ml which can be 
used to compare stimulation with agonists or antagonists of the invention. 

Parkinson Models . 

The loss of motor function in Parkinson's disease is attributed to a deficiency of 
striatal dopamine resulting from the degeneration of the nigrostriatal dopaminergic projection 
neurons. An animal model for Parkinson's that has been extensively characterized involves 
the systemic administration of l-methyl-4 phenyl 1,2,3,6-tetrahydropyridine (MPTP). In the 
CNS, MPTP is taken-up by astrocytes and catabolized by monoamine oxidase B to 1-methyl- 
4-phenyl pyridine (MPP + ) and released. Subsequently, MPP + is actively accumulated in 
dopaminergic neurons by the high-affinity reuptake transporter for dopamine. MPP + is then 
concentrated in mitochondria by the electrochemical gradient and selectively inhibits 
nicotidamide adenine disphosphate: ubiquinone oxidoreductionase (complex 1), thereby 
interfering with electron transport and eventually generating oxygen radicals. 

It has been demonstrated in tissue culture paradigms that FGF-2 (basic FGF) has 
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trophic activity towards nigral dopaminergic neurons (Ferrari et al.. Dev. Biol. 1989). 
Recently, Dr. Unsicker's group has demonstrated that administering FGF-2 in gel foam 
implants in the striatum results in the near complete protection of nigral dopaminergic 
neurons from the toxicity associated with MPTP exposure (Otto and Unsicker, J. 
Neuroscience, 1990). 

Based on the data with FGF-2, agonists or antagonists of the invention can be 
evaluated to determine whether it has an action similar to that of FGF-2 in enhancing 
dopaminergic neuronal survival in vitro and it can also be tested in vivo for protection of 
dopaminergic neurons in the striatum from the damage associated with MPTP treatment. The 
potential effect of an agonist or antagonist of the invention is first examined in vitro in a 
dopaminergic neuronal cell culture paradigm. The cultures are prepared by dissecting the 
midbrain floor plate from gestation day 14 Wistar rat embryos. The tissue is dissociated with 
trypsin and seeded at a density of 200,000 cells/cm 2 on polyorthinine-laminin coated glass 
coverslips. The cells are maintained in Dulbecco's Modified Eagle's medium and F12 
medium containing hormonal supplements (Nl). The cultures are fixed with 
paraformaldehyde after 8 days in vitro and are processed for tyrosine hydroxylase, a specific 
marker for dopminergic neurons, immunohistochemical staining. Dissociated cell cultures 
are prepared from embryonic rats. The culture medium is changed every third day and the 
factors are also added at that time. 

Since the dopaminergic neurons are isolated from animals at gestation day 14, a 
developmental time which is past the stage when the dopaminergic precursor cells are 
proliferating, an increase in the number of tyrosine hydroxylase immunopositive neurons 
would represent an increase in the number of dopaminergic neurons surviving in vitro. 
Therefore, if an agonist or antagonist of the invention acts to prolong the survival of 
dopaminergic neurons, it would suggest that the agonist or antagonist may be involved in 
Parkinson's Disease. 

The studies described in this example tested activity of agonists or antagonists of the 
invention. However, one skilled in the art could easily modify the exemplified studies to test 
the activity of polynucleotides or polypeptides of the invention (e.g., gene therapy). 

Example 26: The Effect of Agonists or Antagonists of the Invention on the Growth of 
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Vascular Endothelial Cells 

On day 1, human umbilical vein endothelial cells (HUVEC) are seeded at 2-5x1 0 4 
cells/35 mm dish density in M199 medium containing 4% fetal bovine serum (FBS), 16 
units/ml heparin, and 50 units/ml endothelial cell growth supplements (ECGS, Biotechnique, 
Inc.). On day 2, the medium is replaced with Ml 99 containing 10% FBS, 8 units/ml heparin. 
An agonist or antagonist of the invention, and positive controls, such as VEGF and basic 
FGF (bFGF) are added, at varying concentrations. On days 4 and 6, the medium is replaced. 
On day 8, cell number is determined with a Coulter Counter. 

An increase in the number of HUVEC cells indicates that the compound of the 
invention may proliferate vascular endothelial cells, while a decrease in the number of 
HUVEC cell indicates that the compound of the invention inhibits vascular endothelial cells. 

The studies described in this example tested activity of a polypeptide of the invention. 
However, one skilled in the art could easily modify the exemplified studies to test the activity 
of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the invention. 

Example 27: Rat Corneal Wound Healing Model 

This animal model shows the effect of an agonist or antagonist of the invention on 
neovascularization. The experimental protocol includes: 

a) Making a 1-1.5 mm long incision from the center of cornea into the stromal 

layer. 

b) Inserting a spatula below the lip of the incision facing the outer comer of the 

eye. 

c) Making a pocket (its base is 1-1.5 mm form the edge of the eye). 

d) Positioning a pellet, containing 50ng- 5ug of an agonist or antagonist of the 
invention, within the pocket. 

e) Treatment with an agonist or antagonist of the invention can also be applied 
topically to the corneal wounds in a dosage range of 20mg - 500mg (daily treatment for five 
days). 

The studies described in this example tested activity of agonists or antagonists of the 
invention. However, one skilled in the art could easily modify the exemplified studies to test 
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the activity of polynucleotides or polypeptides of the invention (e.g., gene therapy). 

Example 28: Diabetic Mouse and Glucocorticoid-lmpaired Wound Healing Models 

A. Diabetic db+/db+ Mouse Model. 
To demonstrate that an agonist or antagonist of the invention accelerates the healing process, 
the genetically diabetic mouse model of wound healing is used. The full thickness wound 
healing model in the db+/db+ mouse is a well characterized, clinically relevant and 
reproducible model of impaired wound healing. Healing of the diabetic wound is dependent 
on formation of granulation tissue and re-epithelialization rather than contraction (Gartner, 
M.H. et aL J. Surg. Res. 52:389 (1992); Greenhalgh, D.G. et al. t Am. J. Pathol. 136:\235 
(1990)). 

The diabetic animals have many of the characteristic features observed in Type II 
diabetes mellitus. Homozygous (db+/db+) mice are obese in comparison to their normal 
heterozygous (db+/+m) littermates. Mutant diabetic (db+/db+) mice have a single autosomal 
recessive mutation on chromosome 4 (db+) (Coleman et ai Proc. Natl Acad. Sci. USA 
77:283-293 (1982)). Animals show polyphagia, polydipsia and polyuria. Mutant diabetic 
mice (db+/db+) have elevated blood glucose, increased or normal insulin levels, and 
suppressed cell-mediated immunity (Mandel etal.,J. Immunol. 1 20:1375 (1978); Debray- 
Sachs, M. etaL, Clin. Exp. Immunol. 51(1):\-1 (1983); Leiter et ai, Am. J. of Pathol. 114:46- 
55 (1985)). Peripheral neuropathy, myocardial complications, and microvascular lesions, 
basement membrane thickening and glomerular filtration abnormalities have been described 
in these animals (Norido, F. et aL, Exp. Neurol. 83(2):22\-232 (1984); Robertson et ai, 
Diabetes 29^1:60-67 (1980); Giacomelli et aL, Lab Invest. 40(4):460-473 (1979); Coleman, 
D.L., Diabetes 31 (Suppl):\-6 (1982)). These homozygous diabetic mice develop 
hyperglycemia that is resistant to insulin analogous to human type II diabetes (Mandel et aL, 
J. Immunol. 720:1375-1377 (1978)). 

The characteristics observed in these animals suggests that healing in this model may 
be similar to the healing observed in human diabetes (Greenhalgh, et aL, Am. J. of Pathol. 
/i6:1235-1246 (1990)). 

Genetically diabetic female C57BL/KsJ (db+/db+) mice and their non-diabetic 
(db+/+m) heterozygous littermates are used in this study (Jackson Laboratories). The 
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animals are purchased at 6 weeks of age and are 8 weeks old at the beginning of the study. 
Animals are individually housed and received food and water ad libitum. All manipulations 
are performed using aseptic techniques. The experiments are conducted according to the 
rules and guidelines of Human Genome Sciences, Inc. Institutional Animal Care and Use 
Committee and the Guidelines for the Care and Use of Laboratory Animals. 

Wounding protocol is performed according to previously reported methods (Tsuboi, 
R. and Rifkin, D.B., J. Exp. Med. 1 72:245-251 (1990)). Briefly, on the day of wounding, 
animals are anesthetized with an intraperitoneal injection of Avertin (0.01 mg/mL), 2,2,2- 
tribromoethanol and 2-methyl-2-butanol dissolved in deionized water. The dorsal region of 
the animal is shaved and the skin washed with 70% ethanol solution and iodine. The surgical 
area is dried with sterile gauze prior to wounding. An 8 mm full-thickness wound is then 
created using a Keyes tissue punch. Immediately following wounding, the surrounding skin 
is gently stretched to eliminate wound expansion. The wounds are left open for the duration 
of the experiment. Application of the treatment is given topically for 5 consecutive days 
commencing on the day of wounding. Prior to treatment, wounds are gently cleansed with 
sterile saline and gauze sponges. 

Wounds are visually examined and photographed at a fixed distance at the day of 
surgery and at two day intervals thereafter. Wound closure is determined by daily 
measurement on days 1-5 and on day 8. Wounds are measured horizontally and vertically 
using a calibrated Jameson caliper. Wounds are considered healed if granulation tissue is no 
longer visible and the wound is covered by a continuous epithelium. 

An agonist or antagonist of the invention is administered using at a range different 
doses, from 4mg to 500mg per wound per day for 8 days in vehicle. Vehicle control groups 
received 50mL of vehicle solution. 

Animals are euthanized on day 8 with an intraperitoneal injection of sodium 
pentobarbital (300mg/kg). The wounds and surrounding skin are then harvested for histology 
and immunohistochemistry. Tissue specimens are placed in 10% neutral buffered formalin in 
tissue cassettes between biopsy sponges for further processing. 

Three groups of 10 animals each (5 diabetic and 5 non-diabetic controls) are evaluated: 1) 
Vehicle placebo control, 2) untreated group, and 3) treated group. 

Wound closure is analyzed by measuring the area in the vertical and horizontal axis and 
obtaining the total square area of the wound. Contraction is then estimated by establishing 
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the differences between the initial wound area (day 0) and that of post treatment (day 8). The 
wound area on day 1 is 64mm\ the corresponding size of the dermal punch. Calculations are 
made using the following formula: 

[Open area on day 8] - [Open area on day I ] / [Open area on day 1 ] 

Specimens are fixed in 10% buffered formalin and paraffin embedded blocks are sectioned 
perpendicular to the wound surface (5mm) and cut using a Reichert-Jung microtome. 
Routine hematoxylin-eosin (H&E) staining is performed on cross-sections of bisected 
wounds. Histologic examination of the wounds are used to assess whether the healing 
process and the morphologic appearance of the repaired skin is altered by treatment with an 
agonist or antagonist of the invention. This assessment included verification of the presence 
of cell accumulation, inflammatory cells, capillaries, fibroblasts, re-epithelialization and 
epidermal maturity (Greenhalgh, D.G. et aL, Am. J. Pathol. 136:1235 (1990)). A calibrated 
lens micrometer is used by a blinded observer. 

Tissue sections are also stained immunohistochemically with a polyclonal rabbit anti- 
human keratin antibody using ABC Elite detection system. Human skin is used as a positive 
tissue control while non-immune IgG is used as a negative control. Keratinocyte growth is 
determined by evaluating the extent of reepithelialization of the wound using a calibrated 
lens micrometer. 

Proliferating cell nuclear antigen/cyclin (PCNA) in skin specimens is demonstrated 
by using anti-PCNA antibody (1:50) with an ABC Elite detection system. Human colon 
cancer served as a positive tissue control and human brain tissue is used as a negative tissue 
control. Each specimen included a section with omission of the primary antibody and 
substitution with non-immune mouse IgG. Ranking of these sections is based on the extent 
of proliferation on a scale of 0-8, the lower side of the scale reflecting slight proliferation to 
the higher side reflecting intense proliferation. 

Experimental data are analyzed using an unpaired t test. A p value of < 0.05 is 
considered significant. 

B. Steroid Impaired Rat Model 
The inhibition of wound healing by steroids has been well documented in various in vitro and 
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in vivo systems (Wahl, Glucocorticoids and Wound healing. In: Anti-Inflammatory Steroid 
Action: Basic and Clinical Aspects. 280-302 (1989); Wahlef al.. J. Immunol. 115: 476-481 
(1975); Werb et at., J. Exp. Med. 747:1684-1694 (1978)). Glucocorticoids retard wound 
healing by inhibiting angiogenesis. decreasing vascular permeability (Ebert et al.. An. Intern. 
Med. 37:10 1-705 (1952)), Fibroblast proliferation, and collagen synthesis (Beck et al., 
Growth Factors. 5: 295-304 (1991 ); Haynes et al., J. Clin. Invest. 61: 703-797 (1978)) and 
producing a transient reduction of circulating monocytes (Haynes et al., J. Clin. Invest. 61: 
703-797 (1978); Wahl, "Glucocorticoids and wound healing", In: Antiinflammatory Steroid 
Action: Basic and Clinical Aspects, Academic Press. New York, pp. 280-302 (1989)). The 
systemic administration of steroids to impaired wound healing is a well establish 
phenomenon in rats (Beck et al.. Growth Factors. 5: 295-304 (1991); Haynes et al., J. 
Clin. Invest. 61: 703-797 (1978); Wahl, "Glucocorticoids and wound healing", In: 
Antiinflammatory Steroid Action: Basic and Clinical Aspects, Academic Press, New York, 
pp. 280-302 (1989); Pierce etal., Proc. Natl. Acad. Sci. USA 86: 2229-2233 (1989)). 

To demonstrate that an agonist or antagonist of the invention can accelerate the 
healing process, the effects of multiple topical applications of the agonist or antagonist on 
full thickness excisional skin wounds in rats in which healing has been impaired by the 
systemic administration of methylprednisolone is assessed. 

Young adult male Sprague Dawley rats weighing 250-300 g (Charles River 
Laboratories) are used in this example. The animals are purchased at 8 weeks of age and are 
9 weeks old at the beginning of the study. The healing response of rats is impaired by the 
systemic administration of methylprednisolone (17mg/kg/rat intramuscularly) at the time of 
wounding. Animals are individually housed and received food and water ad libitum. All 
manipulations are performed using aseptic techniques. This study is conducted according to 
the rules and guidelines of Human Genome Sciences, Inc. Institutional Animal Care and Use 
Committee and the Guidelines for the Care and Use of Laboratory Animals. 

The wounding protocol is followed according to section A, above. On the day of 
wounding, animals are anesthetized with an intramuscular injection of ketamine (50 mg/kg) 
and xylazine (5 mg/kg). The dorsal region of the animal is shaved and the skin washed with 
70% ethanot and iodine solutions. The surgical area is dried with sterile gauze prior to 
wounding. An 8 mm full-thickness wound is created using a Keyes tissue punch. The 
wounds are left open for the duration of the experiment. Applications of the testing materials 
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are given topically once a day for 7 consecutive days commencing on the day of wounding 
and subsequent to methylprednisolone administration. Prior to treatment, wounds are gently 
cleansed with sterile saline and gauze sponges. 

Wounds are visually examined and photographed at a fixed distance at the day of 
wounding and at the end of treatment. Wound closure is determined by daily measurement on 
days 1-5 and on day 8. Wounds are measured horizontally and vertically using a calibrated 
Jameson caliper. Wounds are considered healed if granulation tissue is no longer visible and 
the wound is covered by a continuous epithelium. 

The agonist or antagonist of the invention is administered using at a range different 
doses, from 4mg to 500mg per wound per day for 8 days in vehicle. Vehicle control groups 
received 50mL of vehicle solution. 

Animals are euthanized on day 8 with an intraperitoneal injection of sodium 
pentobarbital (300mg/kg). The wounds and surrounding skin are then harvested for 
histology. Tissue specimens are placed in 10% neutral buffered formalin in tissue cassettes 
between biopsy sponges for further processing. 

Four groups of 10 animals each (5 with methylprednisolone and 5 without 
glucocorticoid) are evaluated: 1) Untreated group 2) Vehicle placebo control 3) treated 
groups. 

Wound closure is analyzed by measuring the area in the vertical and horizontal axis 
and obtaining the total area of the wound. Closure is then estimated by establishing the 
differences between the initial wound area (day 0) and that of post treatment (day 8). The 
wound area on day 1 is 64mm 2 , the corresponding size of the dermal punch. Calculations 
are made using the following formula: 

[Open area on day 8] - [Open area on day 1] / [Open area on day 1] 

Specimens are fixed in 10% buffered formalin and paraffin embedded blocks are sectioned 
perpendicular to the wound surface (5mm) and cut using an Olympus microtome. Routine 
hematoxylin-eosin (H&E) staining is performed on cross-sections of bisected wounds. 
Histologic examination of the wounds allows assessment of whether the healing process and 
the morphologic appearance of the repaired skin is improved by treatment with an agonist or 
antagonist of the invention. A calibrated lens micrometer is used by a blinded observer to 
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determine the distance of the wound gap. 

Experimental data are analyzed using an unpaired t test. A p value of < 0.05 is 
considered significant. 

The studies described in this example tested activity of agonists or antagonists of the 
invention. However, one skilled in the art could easily modify the exemplified studies to test 
the activity of polynucleotides or polypeptides of the invention (e.g., gene therapy). 

Example 29: Lymphedema Animal Model 

The purpose of this experimental approach is to create an appropriate and consistent 
lymphedema model for testing the therapeutic effects of an agonist or antagonist of the 
invention in lymphangiogenesis and re-establishment of the lymphatic circulatory system in 
the rat hind limb. Effectiveness is measured by swelling volume of the affected limb, 
quantification of the amount of lymphatic vasculature, total blood plasma protein, and 
histopathology. Acute lymphedema is observed for 7-10 days. Perhaps more importantly, 
the chronic progress of the edema is followed for up to 3-4 weeks. 

Prior to beginning surgery, blood sample is drawn for protein concentration analysis. 
Male rats weighing approximately ~350g are dosed with Pentobarbital. Subsequently, the 
right legs are shaved from knee to hip. The shaved area is swabbed with gauze soaked in 
70% EtOH. Blood is drawn for serum total protein testing. Circumference and volumetric 
measurements are made prior to injecting dye into paws after marking 2 measurement levels 
(0.5 cm above heel, at mid-pt of dorsal paw). The intradermal dorsum of both right and left 
paws are injected with 0.05 ml of 1% Evan's Blue. Circumference and volumetric 
measurements are then made following injection of dye into paws. 

Using the knee joint as a landmark, a mid-leg inguinal incision is made 
circumferentially allowing the femoral vessels to be located. Forceps and hemostats are used 
to dissect and separate the skin flaps. After locating the femoral vessels, the lymphatic vessel 
that runs along side and underneath the vessel(s) is located. The main lymphatic vessels in 
this area. are then electrically coagulated or suture ligated. 

Using a microscope, muscles in back of the leg (near the semitendinosis and 
adductors) are bluntly dissected. The popliteal lymph node is then located. The 2 proximal 
and 2 distal lymphatic vessels and distal blood supply of the popliteal node are then and 
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hgated by suturing. The popliteal lymph node, and any accompanying adipose tissue, is then 
removed by cutting connective tissues. 

Care is taken to control any mild bleeding resulting from this procedure. After 
lymphatics are occluded, the skin flaps are sealed by using liquid skin (Vetbond) (AJ Buck). 
The separated skin edges are sealed to the underlying muscle tissue while leaving a gap of 
-0.5 cm around the leg. Skin also may be anchored by suturing to underlying muscle when 
necessary. 

To avoid infection, animals are housed individually with mesh (no bedding). 
Recovering animals are checked daily through the optimal edematous peak, which typically 
occurred by day 5-7. The plateau edematous peak are then observed. To evaluate the 
intensity of the lymphedema, the circumference and volumes of 2 designated places on each 
paw before operation and daily for 7 days are measured. The effect plasma proteins on 
lymphedema is determined and whether protein analysis is a useful testing perimeter is also 
investigated. The weights of both control and edematous limbs are evaluated at 2 places. 
Analysis is performed in a blind manner. 

Circumference Measurements: Under brief gas anesthetic to prevent limb movement, 
a cloth tape is used to measure limb circumference. Measurements are done at the ankle 
bone and dorsal paw by 2 different people then those 2 readings are averaged. Readings are 
taken from both control and edematous limbs. 

Volumetric Measurements: On the day of surgery, animals are anesthetized with 
Pentobarbital and are tested prior to surgery. For daily volumetrics animals are under brief 
halothane anesthetic (rapid immobilization and quick recovery), both legs are shaved and 
equally marked using waterproof marker on legs. Legs are first dipped in water, then dipped 
into instrument to each marked level then measured by Buxco edema software(Chen/Victor). 
Data is recorded by one person, while the other is dipping the limb to marked area. 

Blood-plasma protein measurements: Blood is drawn, spun, and serum separated 
prior to surgery and then at conclusion for total protein and Ca2+ comparison. 

Limb Weight Comparison: After drawing blood, the animal is prepared for tissue 
collection. The limbs are amputated using a quiliitine, then both experimental and control 
legs are cut at the ligature and weighed. A second weighing is done as the tibio-cacaneal 
joint is disarticulated and the foot is weighed. 

Histological Preparations: The transverse muscle located behind the knee (popliteal) 
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area is dissected and arranged in a metal mold, filled with freezeGel, dipped into cold 
methylbutane, placed into labeled sample bags at - 80EC until sectioning. Upon sectioning, 
the muscle is observed under fluorescent microscopy for lymphatics.. 

The studies described in this example tested activity of agonists or antagonists of the 
invention. However, one skilled in the art could easily modify the exemplified studies to test 
the activity of polynucleotides or polypeptides of the invention (e.g., gene therapy). 

Example 30: Suppression ofTNF alpha-induced adhesion molecule expression bv a Agonist 
or Antagonist of the Invention 

The recruitment of lymphocytes to areas of inflammation and angiogenesis involves 
specific receptor-ligand interactions between cell surface adhesion molecules (CAMs) on 
lymphocytes and the vascular endothelium. The adhesion process, in both normal and 
pathological settings, follows a multi-step cascade that involves intercellular adhesion 
molecule- 1 (ICAM-1), vascular cell adhesion molecule- 1 (VCAM-1), and endothelial 
leukocyte adhesion molecule- 1 (E-selectin) expression on endothelial cells (EC). The 
expression of these molecules and others on the vascular endothelium determines the 
efficiency with which leukocytes may adhere to the local vasculature and extravasate into the 
local tissue during the development of an inflammatory response. The local concentration of 
cytokines and growth factor participate in the modulation of the expression of these CAMs. 

Tumor necrosis factor alpha (TNF-a), a potent proinflammatory cytokine, is a 
stimulator of all three CAMs on endothelial cells and may be involved in a wide variety of 
inflammatory responses, often resulting in a pathological outcome. 

The potential of an agonist or antagonist of the invention to mediate a suppression of TNF-a 
induced CAM expression can be examined. A modified ELISA assay which uses ECs as a 
solid phase absorbent is employed to measure the amount of CAM expression on TNF-a 
treated ECs when co-stimulated with a member of the FGF family of proteins. 

To perform the experiment, human umbilical vein endothelial cell (HUVEC) cultures 
are obtained from pooled cord harvests and maintained in growth medium (EGM-2; 
Clonetics. San Diego, CA) supplemented with 10% FCS and 1% penicillin/streptomycin in a 
37 degree C humidified incubator containing 5% CO2. HUVECs are seeded in 96-well 
plates at concentrations of I x 10 4 cells/well in EGM medium at 37 degree C for 18-24 hrs or 



WO 00/55351 



PCT/US00/05883 



367 

until confluent. The monolayers are subsequently washed 3 times with a serum-free solution 
of RPMI-1640 supplemented with 100 U/ml penicillin and 100 mg/ml streptomycin, and 
treated with a given cytokine and/or growth factor(s) for 24 h at 37 degree C. Following 
incubation, the cells are then evaluated for CAM expression. 

Human Umbilical Vein Endothelial cells (HUVECs) are grown in a standard 96 well 
plate to confluence. Growth medium is removed from the cells and replaced with 90 ul of 
199 Medium (10% FBS). Samples for testing and positive or negative controls are added to 
the plate in triplicate (in 10 ul volumes). Plates are incubated at 37 degree C for either 5 h 
(selectin and integrin expression) or 24 h (integrin expression only). Plates are aspirated to 
remove medium and 100 ul of 0.1% paraformaldehyde-PBS(with Ca++ and Mg++) is added 
to each well. Plates are held at 4°C for 30 min. 

Fixative is then removed from the wells and wells are washed IX with 
PBS(+Ca,Mg)+0.5% BSA and drained. Do not allow the wells to dry. Add 10 fxl of diluted 
primary antibody to the test and control wells. Anti-ICAM-l-Biotin, Anti-VCAM-l-Biotin 
and Anti-E-selectin-Biotin are used at a concentration of 10 ^ig/ml (1:10 dilution of 0.1 
mg/ml stock antibody). Cells are incubated at 37°C for 30 min. in a humidified environment. 
Wells are washed X3 with PBS(+Ca,Mg)+0.5% BSA. 

Then add 20 jil of diluted ExtrAvidin-Alkaline Phosphotase (1:5,000 dilution) to each 
well and incubated at 37°C for 30 min. Wells are washed X3 with PBS(+Ca,Mg)+0.5% 
BSA. 1 tablet of p-Nitrophenol Phosphate pNPP is dissolved in 5 ml of glycine buffer (pH 
10.4). 100 |il of pNPP substrate in glycine buffer is added to each test well. Standard wells in 
triplicate are prepared from the working dilution of the ExtrAvidin-Alkaline Phosphotase in 
glycine buffer: 1:5,000 (10°) > 10" 0 5 > 10' 1 > 10' 1 5 .5 |xl of each dilution is added to triplicate 
wells and the resulting AP content in each well is 5.50 ng, 1.74 ng, 0.55 ng, 0.18 ng. 100 
of pNNP reagent must then be added to each of the standard wells. The plate must be 
incubated at 37°C for 4h. A volume of 50 ul of 3M NaOH is added to all wells. The results 
are quantified on a plate reader at 405 nm. The background subtraction option is used on 
blank wells filled with glycine buffer only. The template is set up to indicate the 
concentration of AP-conjugate in each standard well [ 5.50 ng; 1.74 ng; 0.55 ng; 0.18 ng]. 
Results are indicated as amount of bound AP-conjugate in each sample. 

The studies described in this example tested activity of agonists or antagonists of the 
invention. However, one skilled in the art could easily modify the exemplified studies to test 
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the activity of polynucleotides or polypeptides of the invention (e.g., gene therapy). 

Example 31: Production Of Polypeptide of the Invention For High-Throughput Screening 
Assays 

The following protocol produces a supernatant containing polypeptide of the present 
invention to be tested. This supernatant can then be used in the Screening Assays described 
in Examples 33-42. 

First, dilute Poly-D-Lysine (644 587 Boehringer-Mannheim) stock solution (lmg/ml 
in PBS) 1:20 in PBS (w/o calcium or magnesium 17-516F Biowhittaker) for a working 
solution of 50ug/ml. Add 200 ul of this solution to each well (24 well plates) and incubate at 
RT for 20 minutes. Be sure to distribute the solution over each well (note: a 12-channel 
pipetter may be used with tips on every other channel). Aspirate off the Poly-D-Lysine 
solution and rinse with 1ml PBS (Phosphate Buffered Saline). The PBS should remain in the 
well until just prior to plating the cells and plates may be poly-lysine coated in advance for 
up to two weeks. 

Plate 293T cells (do not carry cells past P+20) at 2 x 10 5 cells/well in .5ml 
DMEM(Dulbecco's Modified Eagle Medium)(with 4.5 G/L glucose and L-glutamine (12- 
604F Biowhittaker))/ 10% heat inactivated FBS(14-503F Biowhittaker)/ lx Penstrep(17-602E 
Biowhittaker). Let the cells grow overnight. 

The next day, mix together in a sterile solution basin: 300 ul Lipofectamine (18324- 
012 Gibco/BRL) and 5ml Optimem I (31985070 Gibco/BRL)/96-well plate. With a small 
volume multi-channel pipetter, aliquot approximately 2ug of an expression vector containing 
a polynucleotide insert, produced by the methods described in Examples 8-10, into an 
appropriately labeled 96-well round bottom plate. With a multi-channel pipetter, add 50ul of 
the Lipofectamine/Optimem I mixture to each well. Pipette up and down gently to mix. 
Incubate at RT 15-45 minutes. After about 20 minutes, use a multi-channel pipetter to add 
150ul Optimem I to each well. As a control, one plate of vector DNA lacking an insert 
should be transfected with each set of transfections. 

Preferably, the transfection should be performed by tag-teaming the following tasks. 
By tag-teaming, hands on time is cut in half, and the cells do not spend too much time on 
PBS. First, person A aspirates off the media from four 24-well plates of cells, and then 
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person B rinses each well with .5- lml PBS. Person A then aspirates off PBS rinse, and 
person B, using al2-channel pipetter with tips on every other channel, adds the 200ul of 
DNA/Lipofectamine/Optimetii I complex to the odd wells first, then to the even wells, to 
each row on the 24-well plates. Incubate at 37 degree C for 6 hours. 

While cells are incubating, prepare appropriate media, either 1%BSA in DMEM with 
lx penstrep, or HGS CHO-5 media (1 16.6 mg/L of CaC12 (anhyd); 0.00130 mg/L CuS0 4 - 
5H 2 0; 0.050 mg/L of Fe(N0 3 ) 3 -9H 2 0; 0.417 mg/L of FeS0 4 -7H 2 0; 31 1.80 mg/L of Kcl; 
28.64 mg/L of MgCl 2 ; 48.84 mg/L of MgS0 4 ; 6995.50 mg/L of NaCl: 2400.0 mg/L of 
NaHC0 3 ; 62.50 mg/L of NaH 2 PO 4 -H 2 0; 71.02 mg/L of Na 2 HP04; .4320 mg/L of ZnS0 4 - 
7H 2 0; .002 mg/L of Arachidonic Acid ; 1 .022 mg/L of Cholesterol; .070 mg/L of DL-alpha- 
Tocopherol -Acetate; 0.0520 mg/L of Linoleic Acid; 0.010 mg/L of Linolenic Acid; 0.010 
mg/L of Myristic Acid; 0.010 mg/L of Oleic Acid; 0.010 mg/L of Palmitric Acid; 0.010 mg/L 
of Palmitic Acid; 100 mg/L of Pluronic F-68; 0.010 mg/L of Stearic Acid; 2.20 mg/L of 
Tween 80; 4551 mg/L of D-Glucose; 130.85 mg/ml of L- Alanine; 147.50 mg/ml of L- 
Arginine-HCL; 7.50 mg/ml of L-Asparagine-H 2 0; 6.65 mg/ml of L-Aspartic Acid; 29.56 
mg/ml of L-Cystine-2HCL-H 2 0; 31.29 mg/ml of L-Cystine-2HCL; 7.35 mg/ml of L- 
Glutamic Acid; 365.0 mg/ml of L-Glutamine; 18.75 mg/ml of Glycine; 52.48 mg/ml of L- 
Histidine-HCL-H 2 0; 106.97 mg/ml of L-Isoleucine; 111.45 mg/ml of L-Leucine; 163.75 
mg/ml of L-Lysine HCL; 32.34 mg/ml of L-Methionine; 68.48 mg/ml of L-Phenylalainine; 
40.0 mg/ml of L-Proline; 26.25 mg/ml of L-Serine; 101.05 mg/ml of L-Threonine; 19.22 
mg/ml of L-Tryptophan; 91.79 mg/ml of L-Tryrosine-2Na-2H 2 0; and 99.65 mg/ml of L- 
Valine; 0.0035 mg/L of Biotin; 3.24 mg/L of D-Ca Pantothenate; 11.78 mg/L of Choline 
Chloride; 4.65 mg/L of Folic Acid; 15.60 mg/L of i-Inositol; 3.02 mg/L of Niacinamide; 3.00 
mg/L of Pyridoxal HCL; 0.031 mg/L of Pyridoxine HCL; 0.319 mg/L of Riboflavin; 3.17 
mg/L of Thiamine HCL; 0.365 mg/L of Thymidine; 0.680 mg/L of Vitamin B J2 ; 25 mM of 
HEPES Buffer; 2.39 mg/L of Na Hypoxanthine; 0.105 mg/L of Lipoic Acid; 0.081 mg/L of 
Sodium Putrescine-2HCL; 55.0 mg/L of Sodium Pyruvate; 0.0067 mg/L of Sodium Selenite; 
20uM of Ethanolamine; 0.122 mg/L of Ferric Citrate: 41.70 mg/L of Methyl-B-Cyclodextrin 
complexed with Linoleic Acid; 33.33 mg/L of Methyl-B-Cyclodextrin complexed with Oleic 
Acid; 10 mg/L of Methyl-B-Cyclodextrin complexed with Retinal Acetate. Adjust 
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osmolarity to 327 mOsm) with 2mm glutamine and Ix penstrep. (BSA (81-068-3 Bayer) 
lOOgm dissolved in 1L DMEM for a 10% BSA stock solution). Filter the media and collect 
50 ul for endotoxin assay in 15ml polystyrene conical. 

The transfection reaction is terminated, preferably by tag-teaming, at the end of the 
incubation period. Person A aspirates off the transfection media, while person B adds 1.5ml 
appropriate media to each well. Incubate at 37 degree C for 45 or 72 hours depending on the 
media used: 1%BSA for 45 hours or CHO-5 for 72 hours. 

On day four, using a 300ul multichannel pipetter, aliquot 600ul in one 1ml deep well 
plate and the remaining supernatant into a 2ml deep well. The supernatants from each well 
can then be used in the assays described in Examples 33-40. 

It is specifically understood that when activity is obtained in any of the assays 
described below using a supernatant, the activity originates from either the polypeptide of the 
present invention directly (e.g., as a secreted protein) or by polypeptide of the present 
invention inducing expression of other proteins, which are then secreted into the supernatant. 
Thus, the invention further provides a method of identifying the protein in the supernatant 
characterized by an activity in a particular assay. 

Example 32: Construction of GAS Reporter Construct 

One signal transduction pathway involved in the differentiation and proliferation of 
cells is called the Jaks-STATs pathway. Activated proteins in the Jaks-STATs pathway bind 
to gamma activation site "GAS" elements or interferon-sensitive responsive element 
("ISRE"), located in the promoter of many genes. The binding of a protein to these elements 
alter the expression of the associated gene. 

GAS and ISRE elements are recognized by a class of transcription factors called 
Signal Transducers and Activators of Transcription, or "STATs." There are six members of 
the STATs family. Statl and Stat3 are present in many cell types, as is Stat2 (as response to 
IFN-alpha is widespread). Stat4 is more restricted and is not in many cell types though it has 
been found in T helper class I, cells after treatment with IL-12. Stat5 was originally called 
mammary growth factor, but has been found at higher concentrations in other cells including 
myeloid cells. It can be activated in tissue culture cells by many cytokines. 

The STATs are activated to translocate from the cytoplasm to the nucleus upon 



WO 00/55351 



PCT/US00/05883 



371 

tyrosine phosphorylation by a set of kinases known as the Janus Kinase CJaks") family. Jaks 
represent a distinct family of soluble tyrosine kinases and include Tyk2, JakL Jak2. and Jak3. 
These kinases display significant sequence similarity and are generally catalytically inactive 
in resting cells. 

The Jaks are activated by a wide range of receptors summarized in the Table below. 
(Adapted from review by Schidler and Darnell, Ann. Rev. Biochem. 64:621-51 (1995).) A 
cytokine receptor family, capable of activating Jaks, is divided into two groups: (a) Class 1 
includes receptors for IL-2, IL-3, IL-4 ? 1L-6, IL-7, IL-9, IL-1 1, IL-12, 1L-15, Epo, PRL, GH, 
G-CSF, GM-CSF, LIF, CNTF, and thrombopoietin; and (b) Class 2 includes IFN-a, IFN-g, 
and IL-10. The Class I receptors share a conserved cysteine motif (a set of four conserved 
cysteines and one tryptophan) and a WSXWS motif (a membrane proximal region encoding 
Trp-Ser-Xxx-Trp-Ser (SEQ ID NO: 1548)). 

Thus, on binding of a ligand to a receptor, Jaks are activated, which in turn activate 
STATs, which then translocate and bind to GAS elements. This entire process is 
encompassed in the Jaks-STATs signal transduction pathway. 

Therefore, activation of the Jaks-STATs pathway, reflected by the binding of the 
GAS or the ISRE element, can be used to indicate proteins involved in the proliferation and 
differentiation of cells. For example, growth factors and cytokines are known to activate the 
Jaks-STATs pathway. (See Table below.) Thus, by using GAS elements linked to reporter 
molecules, activators of the Jaks-STATs pathway can be identified. 
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Growth hormone family 



GH ? - + - 5 

PRL ? +/- + 1,3,5 

EPO ? - + - 5 GAS(B- 

CAS>lRFl=IFP»Ly6) 

Receptor Tyrosine Kinases 

EGF ? + + - 1,3 GAS(IRFl) 

PDGF ? + + - 1,3 

CSF-1 ? + + 1,3 GAS (not 1RF1) 
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To construct a synthetic GAS containing promoter element, which is used in 
the Biological Assays described in Examples 33-34, a PCR based strategy is 
employed to generate a GAS-SV40 promoter sequence. The 5* primer contains four 
tandem copies of the GAS binding site found in the IRF1 promoter and previously 
5 demonstrated to bind STATs upon induction with a range of cytokines (Rothman et 
al., Immunity 1:457-468 (1994).), although other GAS or ISRE elements can be used 
instead. The 5' primer also contains 18bp of sequence complementary to the SV40 
early promoter sequence and is flanked with an Xhol site. The sequence of the 5' 
primer is: 

10 S^GCGCCTCGAGATTTCCCCGAAATCTAGATTTCCCCGAAATGATTTCCCC 
G AAATGATTTCCCCG AAATATCTGCCATCTCAATTAG:3 9 (SEQ ID NO: 1 549) 
The downstream primer is complementary to the SV40 promoter and is 
flanked with a Hind III site: 5':GCGGCAAGCTTTTTGCAAAGCCTAGGC:3' 
(SEQ ID NO: 1550) 

15 PCR amplification is performed using the SV40 promoter template present in 

the B-gal:promoter plasmid obtained from Clontech. The resulting PCR fragment is 
digested with Xhol/Hind III and subcloned into BLSK2-. (Stratagene.) Sequencing 
with forward and reverse primers confirms that the insert contains the following 
sequence: 

20 5 ':CTCGAGATTTCCCCG A A ATCTAGATTTCCCCG AAATGATTTCCCCG AAA 
TGATTTCCCCGAAATATCTGCCATCTCAATTAGTCAGCAACCATAGTCCCG 
CCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCT 

TCGGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTA 

25 GGCTTTTGCAAA A AGCTT :3 ' (SEQ ID NO: 1551) 

With this GAS promoter element linked to the SV40 promoter, a GAS:SEAP2 
reporter construct is next engineered. Here, the reporter molecule is a secreted 
alkaline phosphatase, or "SEAP." Clearly, however, any reporter molecule can be 
instead of SEAP, in this or in any of the other Examples. Well known reporter 

30 molecules that can be used instead of SEAP include chloramphenicol 
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acetyltransferase (CAT), luciferase. alkaline phosphatase. B-galactosidase. green 
fluorescent protein (GFP) ? or any protein detectable by an antibody. 

The above sequence confirmed synthetic GAS-SV40 promoter element is 
subcloned into the pSEAP-Promoter vector obtained from Clontech using Hindlll and 
XhoL effectively replacing the SV40 promoter with the amplified GAS:SV40 
promoter element, to create the GAS-SEAP vector. However, this vector does not 
contain a neomycin resistance gene, and therefore, is not preferred for mammalian 
expression systems. 

Thus, in order to generate mammalian stable cell lines expressing the GAS- 
SEAP reporter, the GAS-SEAP cassette is removed from the GAS-SEAP vector using 
Sail and Noth and inserted into a backbone vector containing the neomycin resistance 
gene, such as pGFP-1 (Clontech), using these restriction sites in the multiple cloning 
site, to create the GAS-SEAP/Neo vector. Once this vector is transfected into 
mammalian cells, this vector can then be used as a reporter molecule for GAS binding 
as described in Examples 33-34. 

Other constructs can be made using the above description and replacing GAS 
with a different promoter sequence. For example, construction of reporter molecules 
containing NFK-B and EGR promoter sequences are described in Examples 35 and 
36. However, many other promoters can be substituted using the protocols described 
in these Examples. For instance, SRE, IL-2, NFAT, or Osteocalcin promoters can be 
substituted, alone or in combination (e.g., GAS/NF-KB/EGR, GAS/NF-KB, II- 
2 /NFAT. or NF-KB/GAS). Similarly, other cell lines can be used to test reporter 
construct activity, such as HELA (epithelial), HUVEC (endothelial), Reh (B-cell), 
Saos-2 (osteoblast), HUVAC (aortic), or Cardiomyocyte. 

Example 33: High-Throughput Screening Assay for T-cell Activity;. 

The following protocol is used to assess T-cell activity by identifying factors, 
and determining whether supernate containing a polypeptide of the invention 
proliferates and/or differentiates T-cells. T-cell activity is assessed using the 
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GAS/SEAP/Neo construct produced in Example 32. Thus, factors that increase SEAP 
activity indicate the ability to activate the Jaks-STATS signal transduction pathway. 
The T-cell used in this assay is Jurkat T-cells (ATCC Accession No. TIB- 152), 
although Molt-3 cells (ATCC Accession No. CRL-1552) and Molt-4 cells (ATCC 
Accession No. CRL-1582) cells can also be used. 

Jurkat T-cells are lymphoblastic CD4+ Thl helper cells. In order to generate 
stable cell lines, approximately 2 million Jurkat cells are transfected with the GAS- 
SEAP/neo vector using DMRIE-C (Life Technologies)(transfection procedure 
described below). The transfected cells are seeded to a density of approximately 
20,000 cells per well and transfectants resistant to 1 mg/ml genticin selected. 
Resistant colonies are expanded and then tested for their response to increasing 
concentrations of interferon gamma. The dose response of a selected clone is 
demonstrated. 

Specifically, the following protocol will yield sufficient cells for 75 wells 
containing 200 ul of cells. Thus, it is either scaled up, or performed in multiple to 
generate sufficient cells for multiple 96 well plates. Jurkat cells are maintained in 
RPMI + 10% serum with l%Pen-Strep. Combine 2.5 mis of OPTI-MEM (Life 
Technologies) with 10 ug of plasmid DNA in a T25 flask. Add 2.5 ml OPTI-MEM 
containing 50 ul of DMRIE-C and incubate at room temperature for 15-45 mins. 

During the incubation period, count cell concentration, spin down the required 
number of cells (10 7 per transfection), and resuspend in OPTI-MEM to a final 
concentration of 10 7 cells/ml. Then add 1ml of 1 x 10 7 cells in OPTI-MEM to T25 
flask and incubate at 37 degree C for 6 hrs. After the incubation, add 10 ml of RPMI 
+ 15% serum. 

The Jurkat:GAS-SEAP stable reporter lines are maintained in RPMI + 10% 
serum, 1 mg/ml Genticin, and 1% Pen-Strep. These cells are treated with 
supernatants containing polypeptide of the present invention or polypeptide of the 
present invention induced polypeptides as produced by the protocol described in 
Example 31. 

On the day of treatment with the supernatant, the cells should be washed and 
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resuspended in fresh RPMI + 10% serum to a density of 500.000 ceils per ml. The 
exact number of cells required will depend on the number of supernatants being 
screened. For one 96 well plate, approximately 10 million ceils (for 10 plates. 100 
million cells) are required. 

Transfer the cells to a triangular reservoir boat, in order to dispense the cells 
into a 96 well dish, using a 12 channel pipette. Using a 12 channel pipette, transfer 
200 ul of cells into each well (therefore adding 100, 000 cells per well). 

After all the plates have been seeded, 50 ul of the supernatants are transferred 
directly from the 96 well plate containing the supernatants into each well using a 12 
channel pipette. In addition, a dose of exogenous interferon gamma (0.1, 1.0, 10 ng) 
is added to wells H9, H10, and HI 1 to serve as additional positive controls for the 
assay. 

The 96 well dishes containing Jurkat cells treated with supernatants are placed 
in an incubator for 48 hrs (note: this time is variable between 48-72 hrs). 35 ul 
samples from each well are then transferred to an opaque 96 well plate using a 12 
channel pipette. The opaque plates should be covered (using sellophene covers) and 
stored at -20 degree C until SEAP assays are performed according to Example 37. 
The plates containing the remaining treated cells are placed at 4 degree C and serve as 
a source of material for repeating the assay on a specific well if desired. 

As a positive control, 100 Unit/ml interferon gamma can be used which is 
known to activate Jurkat T cells. Over 30 fold induction is typically observed in the 
positive control wells. 

The above protocol may be used in the generation of both transient, as well as, 
stable transfected cells, which would be apparent to those of skill in the art. 

Example 34: High-Throughput Screening Assay Identifying Myeloid Activity 

The following protocol is used to assess myeloid activity of polypeptide of the 
present invention by determining whether polypeptide of the present invention 
proliferates and/or differentiates myeloid cells. Myeloid cell activity is assessed usins 
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the GAS/SEAP/Neo construct produced in Example 32. Thus, factors that increase 
SEAP activity indicate the ability to activate the Jaks-STATS signal transduction 
pathway. The myeloid cell used in this assay is U937, a pre-monocyte cell line, 
although TF-1, HL60. or KG1 can be used. 

To transiently transfect U937 cells with the GAS/SEAP/Neo construct 
produced in Example 32, a DEAE-Dextran method (Kharbanda et. al., 1994, Cell 
Growth & Differentiation, 5:259-265) is used. First, harvest 2x1 Oe 7 U937 cells and 
wash with PBS. The U937 cells are usually grown in RPMI 1640 medium containing 
10% heat-inactivated fetal bovine serum (FBS) supplemented with 100 units/ml 
penicillin and 100 mg/ml streptomycin. 

Next, suspend the cells in 1 ml of 20 mM Tris-HCl (pH 7.4) buffer containing 
0.5 mg/ml DEAE-Dextran, 8 ug GAS-SEAP2 plasmid DNA, 140 mM NaCl, 5 mM 
KC1, 375 uM Na 2 HP0 4 .7H 2 0, I mM MgCl 2? and 675 uM CaCl 2 . Incubate at 37 
degrees C for 45 min. 

Wash the cells with RPMI 1640 medium containing 10% FBS and then 
resuspend in 10 ml complete medium and incubate at 37 degree C for 36 hr. 

The GAS-SEAP/U937 stable cells are obtained by growing the cells in 400 
ug/ml G41 8. The G418-free medium is used for routine growth but every one to two 
months, the cells should be re-grown in 400 ug/ml G418 for couple of passages. 

These cells are tested by harvesting 1x10' cells (this is enough for ten 96-welI 
plates assay) and wash with PBS. Suspend the cells in 200 ml above described 
growth medium, with a final density of 5xl0 5 cells/ml. Plate 200 ul cells per well in 
the 96-weIl plate (or IxlO 5 cells/well). 

Add 50 ul of the supernatant prepared by the protocol described in Example 
31. Incubate at 37 degee C for 48 to 72 hr. As a positive control, 100 Unit/ml 
interferon gamma can be used which is known to activate U937 cells. Over 30 fold 
induction is typically observed in the positive control wells. SEAP assay the 
supernatant according to the protocol described in Example 37. 

Example 35: High-Throughput Screening Assay Identifying Neuronal Activity. 
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When cells undergo differentiation and proliferation, a group of genes are 
activated through many different signal transduction pathways. One of these genes, 
EGR1 (early growth response gene 1), is induced in various tissues and cell types 
upon activation. The promoter of EGR1 is responsible for such induction. Using the 
EGR1 promoter linked to reporter molecules, activation of cells can be assessed by 
polypeptide of the present invention. 

Particularly, the following protocol is used to assess neuronal activity in PC 12 
cell lines. PC 12 cells (rat phenochromocytoma cells) are known to proliferate and/or 
differentiate by activation with a number of mitogens, such as TPA (tetradecanoyl 
phorbol acetate), NGF (nerve growth factor), and EGF (epidermal growth factor). 
The EGR1 gene expression is activated during this treatment. Thus, by stably 
transfecting PC 12 cells with a construct containing an EGR promoter linked to SEAP 
reporter, activation of PC 12 cells by polypeptide of the present invention can be 
assessed. 

The EGR/SEAP reporter construct can be assembled by the following 
protocol. The EGR-1 promoter sequence (-633 to +l)(Sakamoto K et al., Oncogene 
6:867-871 (1991)) can be PCR amplified from human genomic DNA using the. 
following primers: 

5' GCGCTCGAGGGATGACAGCGATAGAACCCCGG -3' (SEQ ID NO: 

1552) 

5' GCGAAGCTTCGCGACTCCCCGGATCCGCCTC-3' (SEQ ID NO: 

1553) 

Using the GAS:SEAP/Neo vector produced in Example 32, EGR1 amplified 
product can then be inserted into this vector. Linearize the GAS:SEAP/Neo vector 
using restriction enzymes Xhol/Hindlll, removing the GAS/SV40 stuffer. Restrict the 
EGR1 amplified product with these same enzymes. Ligate the vector and the EGR1 
promoter. 

To prepare 96 well-plates for cell culture, two mis of a coating solution (1 :30 
dilution of collagen type I (Upstate Biotech Inc. Cat#0S-l 15) in 30% ethanol (filter 
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sterilized)) is added per one 10 cm plate or 50 ml per well of the 96-\vell plate, and 
allowed to air dry for 2 hr. 

PC 12 cells are routinely grown in RPM1-1640 medium (Bio Whittaker) 
containing 10% horse serum (JRH BIOSCIENCES, Cat. U I2449-78P), 5% heat- 
inactivated fetal bovine serum (FBS) supplemented with 100 units/ml penicillin and 
100 ug/ml streptomycin on a precoated 10 cm tissue culture dish. One to four split is 
done every three to four days. Cells are removed from the plates by scraping and 
resuspended with pipetting up and down for more than 15 times. 

Transfect the EGR/SEAP/Neo construct into PC 12 using the Lipofectamine 
protocol described in Example 31. EGR-SEAP/PC12 stable cells are obtained by 
growing the cells in 300 ug/ml G418. The G418-free medium is used for routine 
growth but every one to two months, the cells should be re-grown in 300 ug/ml G418 
for couple of passages. 

To assay for neuronal activity, a 10 cm plate with cells around 70 to 80% 
confluent is screened by removing the old medium. Wash the cells once with PBS 
(Phosphate buffered saline). Then starve the cells in low serum medium (RPMI-1640 
containing 1% horse serum and 0.5% FBS with antibiotics) overnight. 

The next morning, remove the medium and wash the cells with PBS. Scrape 
off the cells from the plate, suspend the cells well in 2 ml low serum medium. Count 

the cell number and add more low serum medium to reach final cell density as 5xl0 5 
cells/ml. 

Add 200 ul of the cell suspension to each well of 96-well plate (equivalent to 
1x1 0^ cells/well). Add 50 ul supernatant produced by Example 31, 37 degree C for 
48 to 72 hr. As a positive control, a growth factor known to activate PC 12 cells 
through EGR can be used, such as 50 ng/ul of Neuronal Growth Factor (NGF). Over 
fifty-fold induction of SEAP is typically seen in the positive control wells. SEAP 
assay the supernatant according to Example 37. 

Example 36; High-Throughput Screening Assay for T-cell Activity*' 
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NF-KB (Nuclear Factor KB) is a transcription factor activated by a wide 
variety of agents including the inflammatory cytokines IL-l and TNF. CD30 and 
CD40, lymphotoxin-alpha and lymphotoxin-beta, by exposure to LPS or thrombin, 
and by expression of certain viral gene products. As a transcription factor. NF-KB 
regulates the expression of genes involved in immune cell activation, control of 
apoptosis (NF- KB appears to shield cells from apoptosis), B and T-cell development, 
anti-viral and antimicrobial responses, and multiple stress responses. 

In non-stimulated conditions, NF- KB is retained in the cytoplasm with I-KB 
(Inhibitor KB). However, upon stimulation, I- KB is phosphorylated and degraded, 
causing NF- KB to shuttle to the nucleus, thereby activating transcription of target 
genes. Target genes activated by NF- KB include 1L-2, IL-6, GM-CSF, ICAM-1 and 
class 1 MHC. 

Due to its central role and ability to respond to a range of stimuli, reporter 
constructs utilizing the NF-KB promoter element are used to screen the supernatants 
produced in Example 31. Activators or inhibitors of NF-KB would be useful in 
treating, preventing, and/or diagnosing diseases. For example, inhibitors of NF-KB 
could be used to treat those diseases related to the acute or chronic activation of NF- 
KB, such as rheumatoid arthritis. 

To construct a vector containing the NF-KB promoter element, a PCR based 
strategy is employed. The upstream primer contains four tandem copies of the NF- 
KB binding site (GGGGACTTTCCC) (SEQ ID NO:1554), 18 bp of sequence 
complementary to the 5' end of the SV40 early promoter sequence, and is flanked 
with an Xhol site: 

5 ' :GCGGCCTCGAGGGGACTTTCCCGGGG ACTTTCCGGGG ACTTTCCGGG AC 
TTTCCATCCTGCC ATCTCAATTAG:3 ' (SEQ ID NO: 1555) 

The downstream primer is complementary to the 3' end of the SV40 promoter 
and is flanked with a Hind III site: 

5 ' :GCGGC AAGCTTTTTGCAAAGCCTAGGC:3 ' (SEQ ID NO: 1550) 

PCR amplification is performed using the SV40 promoter template present in 
the pB-gal:promoter plasmid obtained from Clontech. The resulting PCR fragment is 
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digested with Xhol and Hind III and subcloned into BLSK2-. (Stratagene) 
Sequencing with the T7 and T3 primers confirms the insert contains the following 
sequence: 

S'iCTCGAGGGGACTTTCCCGGGGACTTTCCGGGGACTTTCCGGGACTTTCC 

ATCTGCCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCC 

ATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGA 

CTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTA 

TTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGGCTTTTGCAAAAA 

GCTT:3 5 (SEQ ID NO: 1556) 

Next, replace the SV40 minimal promoter element present in the pSEAP2- 
promoter plasmid (Clontech) with this NF-KB/SV40 fragment using Xhol and 
Hindlll. However, this vector does not contain a neomycin resistance gene, and 
therefore, is not preferred for mammalian expression systems. 

In order to generate stable mammalian cell lines, the NF-KB/SV40/SEAP 
cassette is removed from the above NF-KB/SEAP vector using restriction enzymes 
Sail and NotI, and inserted into a vector containing neomycin resistance. Particularly, 
the NF-KB/SV40/SEAP cassette was inserted into pGFP-1 (Clontech), replacing the 
GFP gene, after restricting pGFP-1 with Sail and Notl. 

Once NF-KB/SV40/SEAP/Neo vector is created, stable Jurkat T-cells are 
created and maintained according to the protocol described in Example 33. Similarly, 
the method for assaying supernatants with these stable Jurkat T-cells is also described 
in Example 33. As a positive control, exogenous TNF alpha (0.1,1, 10 ng) is added to 
wells H9, HI 0, and HI 1, with a 5-10 fold activation typically observed. 

Example 3 7: Assay for SEAP Activity 

As a reporter molecule for the assays described in Examples 33-36, SEAP 
activity is assayed using the Tropix Phospho-light Kit (Cat. BP-400) according to the 
following general procedure. The Tropix Phospho-light Kit supplies the Dilution, 
Assay, and Reaction Buffers used below. 



WO 00/55351 



PCT/US00/05883 



383 

Prime a dispenser with the 2.5x Dilution Buffer and dispense 15 ul of 2.5x 
dilution buffer into Optiplates containing 35 ul of a supernatant. Seal the plates with a 
plastic sealer and incubate at 65 degree C for 30 min. Separate the Optiplates to avoid 
uneven heating. 

Cool the samples to room temperature for 15 minutes. Empty the dispenser 
and prime with the Assay Buffer. Add 50 ml Assay Buffer and incubate at room 
temperature 5 min. Empty the dispenser and prime with the Reaction Buffer (see the 
table below). Add 50 ul Reaction Buffer and incubate at room temperature for 20 
minutes. Since the intensity of the cherniluminescent signal is time dependent, and it 
takes about 10 minutes to read 5 plates on luminometer, one should treat 5 plates at 
each time and start the second set 10 minutes later. 

Read the relative light unit in the luminometer. Set H 12 as blank, and print 
the results. An increase in chemiluminescence indicates reporter activity. 

Reaction Buffer Formulation: 



U of plates Rxn buffer diluent (ml) CSPD (mi) 

lo 60 3 

1 1 65 3.25 

'2 70 3.5 

13 75 3.75 

14 80 4 

15 85 4.25 

16 90 4.5 

17 95 4.75 

18 100 5 

19 105 5.25 

20 110 5.5 

21 115 5.75 

22 120 6 

23 125 6.25 

24 130 6.5 
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25 


135 


6.75 


26 


140 


7 


27 


145 


7.25 


28 


150 


7.5 


29 


155 


7.75 


30 


160 


8 


31 


165 


8.25 


32 


170 


8.5 


33 


175 


8.75 


34 


180 
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35 


185 


9.25 


36 


190 


9.5 


37 


195 


9.75 


38 


200 


10 


39 


205 


10.25 


40 


210 


10.5 


41 


215 


10.75 


42 


220 


1 1 


43 


225 


11.25 


44 


230 


IJ.5 


45 


235 


I 1.75 


46 


240 


12 


47 


245 


12.25 


48 


250 


12.5 


49 


255 


12.75 


50 


260 


13 



Example 38: High-Throughput Screening Assay Identifying Changes in Small 
Molecule Concentration and Membrane Permeability 

Binding of a Iigand to a receptor is known to alter intracellular levels of small 
molecules, such as calcium, potassium, sodium, and pH. as well as alter membrane 
potential. These alterations can be measured in an assay to identify supernatants 
which bind to receptors of a particular cell. Although the following protocol 
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describes an assay for calcium, this protocol can easily be modified to detect changes 
in potassium, sodium, pH. membrane potential, or any other small molecule which is 
detectable by a fluorescent probe. 

The following assay uses Fluorornetric Imaging Plate Reader ("FLIPR") to 
measure changes in fluorescent molecules (Molecular Probes) that bind small 
molecules. Clearly, any fluorescent molecule detecting a small molecule can be used 
instead of the calcium fluorescent molecule, fluo-4 (Molecular Probes, Inc.; catalog 
no. F- 14202), used here. 

For adherent cells, seed the cells at 10,000 -20,000 cells/well in a Co-star 
black 96-weIl plate with clear bottom. The plate is incubated in a C0 2 incubator for 
20 hours. The adherent cells are washed two times in Biotek washer with 200 ul of 
HBSS (Hank's Balanced Salt Solution) leaving 100 ul of buffer after the final wash. 

A stock solution of 1 mg/ml fluo-4 is made in 10% pluronic acid DMSO. To 
load the cells with fluo-4 , 50 ul of 12 ug/ml fluo-4 is added to each well. The plate 
is incubated at 37 degrees C in a C0 2 incubator for 60 min. The plate is washed four 
times in the Biotek washer with HBSS leaving 100 ul of buffer. 

For non-adherent cells, the cells are spun down from culture media. Cells are 
re-suspended to 2-5x1 0 6 cells/ml with HBSS in a 50-ml conical tube. 4 ul of 1 mg/ml 
fluo-4 solution in 10% pluronic acid DMSO is added to each ml of cell suspension. 
The tube is then placed in a 37 degrees C water bath for 30-60 min. The cells are 
washed twice with HBSS, resuspended to lxlO 6 cells/ml, and dispensed into a 
microplate, 100 ul/well. The plate is centrifuged at 1000 rpm for 5 min. The plate is 
then washed once in Denley Cell Wash with 200 ul, followed by an aspiration step to 
100 ul final volume. 

For a non-cell based assay, each well contains a fluorescent molecule, such as 
fluo-4 . The supernatant is added to the well, and a change in fluorescence is 
detected. 

To measure the fluorescence of intracellular calcium, the FLIPR is set for the 
following parameters: (1) System gain is 300-800 mW; (2) Exposure time is 0.4 
second: (3) Camera F/stop is F/2; (4) Excitation is 488 nm: (5) Emission is 530 nm; 
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and (6) Sample addition is 50 uL Increased emission at 530 nm indicates an 
extracellular signaling event caused by the a molecule, either polypeptide of the 
present invention or a molecule induced by polypeptide of the present invention, 
which has resulted in an increase in the intracellular Ca +4 " concentration. 

Example 40: High-Throughput Screening Assay Identifying Tyrosine Kinase Activity 

The Protein Tyrosine Kinases (PTK) represent a diverse group of 
transmembrane and cytoplasmic kinases. Within the Receptor Protein Tyrosine 
Kinase RPTK) group are receptors for a range of mitogenic and metabolic growth 
factors including the PDGF, FGF, EGF ? NGF, HGF and Insulin receptor subfamilies. 
In addition there are a large family of RPTKs for which the corresponding ligand is 
unknown. Ligands for RPTKs include mainly secreted small proteins, but also 
membrane-bound and extracellular matrix proteins. 

Activation of RPTK by ligands involves ligand-mediated receptor 
dimerization, resulting in transphosphorylation of the receptor subunits and activation 
of the cytoplasmic tyrosine kinases. The cytoplasmic tyrosine kinases include 
receptor associated tyrosine kinases of the src-family (e.g., src, yes, lck, lyn, fyn) and 
non-receptor linked and cytosolic protein tyrosine kinases, such as the Jak family, 
members of which mediate signal transduction triggered by the cytokine superfamily 
of receptors (e.g., the Interleukins, interferons, GM-CSF, and Leptin). 

Because of the wide range of known factors capable of stimulating tyrosine 
kinase activity, identifying whether polypeptide of the present invention or a molecule 
induced by polypeptide of the present invention is capable of activating tyrosine 
kinase signal transduction pathways is of interest. Therefore, the following protocol 
is designed to identify such molecules capable of activating the tyrosine kinase signal 
transduction pathways. 

Seed target cells (e.g., primary keratinocytes) at a density of approximately 
25,000 cells per well in a 96 well Loprodyne Silent Screen Plates purchased from 
Nalge Nunc (Naperville, 1L). The plates are sterilized with two 30 minute rinses with 
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100% ethanol. rinsed with water and dried overnight. Some plates are coated for 2 hr 
with 100 ml of cell culture grade type I collagen (50 mg/ml). gelatin (2%) or 
polylysine (50 mg/ml), all of which can be purchased from Sigma Chemicals (St. 
Louis, MO) or 10% Matrigel purchased from Becton Dickinson (Bedford ? MA), or 
calf serum, rinsed with PBS and stored at 4 degree C. Cell growth on these plates is 
assayed by seeding 5,000 cells/well in growth medium and indirect quantitation of 
cell number through use of alamarBlue as described by the manufacturer Alamar 
Biosciences. Inc. (Sacramento, CA) after 48 hr. Falcon plate covers #3071 from 
Becton Dickinson (Bedford, MA) are used to cover the Loprodyne Silent Screen 
Plates. Falcon Microtest III cell culture plates can also be used in some proliferation 
experiments. 

To prepare extracts, A43 1 cells are seeded onto the nylon membranes of 
Loprodyne plates (20,000/200ml/well) and cultured overnight in complete medium. 
Cells are quiesced by incubation in serum-free basal medium for 24 hr. After 5-20 
minutes treatment with EGF (60ng/ml) or 50 ul of the supernatant produced in 
Example 31, the medium was removed and 100 ml of extraction buffer ((20 mM 
HEPES pH 7.5, 0.15 M NaCl, 1% Triton X-100, 0.1% SDS, 2 mM Na3V04, 2 mM 
Na4P207 and a cocktail of protease inhibitors (# 1836170) obtained from 
Boeheringer Mannheim (Indianapolis, IN) is added to each well and the plate is 
shaken on a rotating shaker for 5 minutes at 4°C. The plate is then placed in a 
vacuum transfer manifold and the extract filtered through the 0.45 mm membrane 
bottoms of each well using house vacuum. Extracts are collected in a 96-well 
catch/assay plate in the bottom of the vacuum manifold and immediately placed on 
ice. To obtain extracts clarified by centrifugation, the content of each well, after 
detergent solubilization for 5 minutes, is removed and centrifuged for 15 minutes at 4 
degree Cat 16,000 xg. 

Test the filtered extracts for levels of tyrosine kinase activity. Although many 
methods of detecting tyrosine kinase activity are known, one method is described 
here. 

Generally, the tyrosine kinase activity of a supernatant is evaluated by 
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determining its ability to phosphorylate a tyrosine residue on a specific substrate (a 
biotinylated peptide). Biotinylated peptides that can be used for this purpose include 
PSK1 (corresponding to amino acids 6-20 of the cell division kinase cdc2-p34) and 
PSK2 (corresponding to amino acids 1 -1 7 of gastrin). Both peptides are substrates for 
a range of tyrosine kinases and are available from Boehringer Mannheim. 

The tyrosine kinase reaction is set up by adding the following components in 
order. First, add lOul of 5uM Biotinylated Peptide, then lOul ATP/Mg2+ (5mM 
ATP/50mM MgCl 2 ) 5 then lOul of 5x Assay Buffer (40mM imidazole hydrochloride, 
pH7.3, 40 mM beta-glycerophosphate, ImM EGTA. lOOmM MgCb ; 5 mM MnCb, 
0.5 rng/ml BSA), then 5ul of Sodium Vanadate(lmM), and then 5ul of water. Mix the 
components gently and preincubate the reaction mix at 30 degree C for 2 min. Initial 
the reaction by adding lOul of the control enzyme or the filtered supernatant. 

The tyrosine kinase assay reaction is then terminated by adding 10 ul of 
120mm EDTA and place the reactions on ice. 

Tyrosine kinase activity is determined by transferring 50 ul aliquot of reaction 
mixture to a microtiter plate (MTP) module and incubating at 37 degree C for 20 min. 
This allows the streptavadin coated 96 well plate to associate with the biotinylated 
peptide. Wash the MTP module with 300ul/well of PBS four times. Next add 75 ul 
of anti-phospotyrosine antibody conjugated to horse radish peroxidase(anti-P-Tyr- 
POD(0.5u/mI)) to each well and incubate at 37 degree C for one hour. Wash the well 
as above. 

Next add lOOul of peroxidase substrate solution (Boehringer Mannheim) and 
incubate at room temperature for at least 5 mins (up to 30 min). Measure the 
absorbance of the sample at 405 nm by using ELISA reader. The level of bound 
peroxidase activity is quantitated using an ELISA reader and reflects the level of 
tyrosine kinase activity. 

Example 41 : High-Throughput Screening Assay Identifying Phosphorylation Activiry 
As a potential alternative and/or compliment to the assay of protein tyrosine 
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kinase activity described in Example 40. an assay which detects activation 
(phosphorylation) of major intracellular signal transduction intermediates can also be 
used. For example, as described below one particular assay can detect tyrosine 
phosphorylation of the Erk-1 and Erk-2 kinases. However, phosphorylation of other 
molecules, such as Raf, JNK, p38 MAP. Map kinase kinase (MEK), MEK kinase, Src, 
Muscle specific kinase (MuSK), IRAK, Tec ? and Janus, as well as any other 
phosphoserine ? phosphotyrosine, or phosphothreonine molecule, can be detected by 
substituting these molecules for Erk-1 or Erk-2 in the following assay. 

Specifically, assay plates are made by coating the wells of a 96-well ELISA 
plate with 0.1ml of protein G (lug/ml) for 2 hr at room temp, (RT). The plates are 
then rinsed with PBS and blocked with 3% BSA/PBS for 1 hr at RT. The protein G 
plates are then treated with 2 commercial monoclonal antibodies (lOOng/well) against 
Erk-1 and Erk-2 (1 hr at RT) (Santa Cruz Biotechnology). (To detect other 
molecules, this step can easily be modified by substituting a monoclonal antibody 
detecting any of the above described molecules.) After 3-5 rinses with PBS, the 
plates are stored at 4 degree C until use. 

A43 1 cells are seeded at 20,000/well in a 96-well Loprodyne filterplate and 
cultured overnight in growth medium. The cells are then starved for 48 hr in basal 
medium (DMEM) and then treated with EGF (6ng/well) or 50 ul of the supernatants 
obtained in Example 31 for 5-20 minutes. The cells are then solubilized and extracts 
filtered directly into the assay plate. 

After incubation with the extract for 1 hr at RT, the wells are again rinsed. As 
a positive control, a commercial preparation of MAP kinase (lOng/well) is used in 
place of A431 extract. Plates are then treated with a commercial polyclonal (rabbit) 
antibody (lug/ml) which specifically recognizes the phosphorylated epitope of the 
Erk-1 and Erk-2 kinases (1 hr at RT). This antibody is biotinylated by standard 
procedures. The bound polyclonal antibody is then quantitated by successive 
incubations with Europium-streptavidin and Europium fluorescence enhancing 
reagent in the Wallac DELF1A instrument (time-resolved fluorescence). An increased 
fluorescent signal over background indicates a phosphorylation by polypeptide of the 
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present invention or a molecule induced by polypeptide of the present invention. 
Example 42: Assay for the Stimulation of Bone Marrow CD34+ Cell Proliferation 

This assay is based on the ability of human CD34+ to proliferate in the 
presence of hematopoietic growth factors and evaluates the ability of isolated 
polypeptides expressed in mammalian cells to stimulate proliferation of CD34+ cells. 

It has been previously shown that most mature precursors will respond to only 
a single signal. More immature precursors require at least two signals to respond. 
Therefore, to test the effect of polypeptides on hematopoietic activity of a wide range 
of progenitor cells, the assay contains a given polypeptide in the presence or absence 
of other hematopoietic growth factors. Isolated cells are cultured for 5 days in the 
presence of Stem Cell Factor (SCF) in combination with tested sample. SCF alone 
has a very limited effect on the proliferation of bone marrow (BM) cells, acting in 
such conditions only as a "survival" factor. However, combined with any factor 
exhibiting stimulatory effect on these cells (e.g., IL-3), SCF will cause a synergistic 
effect. Therefore, if the tested polypeptide has a stimulatory effect on a hematopoietic 
progenitors, such activity can be easily detected. Since normal BM cells have a low 
level of cycling cells, it is likely that any inhibitory effect of a given polypeptide, or 
agonists or antagonists thereof, might not be detected. Accordingly, assays for an 
inhibitory effect on progenitors is preferably tested in cells that are first subjected to 
in vitro stimulation with SCF+IL+3, and then contacted with the compound that is 
being evaluated for inhibition of such induced proliferation. 

Briefly, CD34+ cells are isolated using methods known in the art. The cells 
are thawed and resuspended in medium (QBSF 60 serum-free medium with 1% L- 
glutamine (500ml) Quality Biological, Inc., Gaithersburg, MD Cat# 160-204-101). 
After several gentle centrifugation steps at 200 x g, cells are allowed to rest for one 
hour. The cell count is adjusted to 2.5 x 10 5 cells/ml. During this time, 100 \il of 
sterile water is added to the peripheral wells of a 96-well plate. The cytokines that 
can be tested with a given polypeptide in this assay is rhSCF (R&D Systems, 
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Minneapolis. MR Cat# 255-SC) at 50 ng/ml alone and in combination with rhSCF 
and rhIL-3 (R&D Systems. Minneapolis, MN, Cat# 203-ML) at 30 ng/ml. After one 
hour, 10 ul of prepared cytokines, 50 ul of the supernatants prepared in Example 31 
(supernatants at 1 :2 dilution = 50 ul) and 20 ul of diluted cells are added to the media 
which is already present in the wells to allow for a final total volume of 100 \xl. The 
plates are then placed in a 37°C/5% C0 2 incubator for five days. 

Eighteen hours before the assay is harvested, 0.5 uCi/well of [3H] Thymidine 
is added in a 10 til volume to each well to determine the proliferation rate. The 
experiment is terminated by harvesting the cells from each 96-well plate to a filtermat 
using the Tomtec Harvester 96. After harvesting, the filtermats are dried, trimmed 
and placed into OrnniFilter assemblies consisting of one OmniFilter plate and one 
OmniFilter Tray. 60 ^1 Microscint is added to each well and the plate sealed with 
TopSeal-A press-on sealing film A bar code 15 sticker is affixed to the first plate for 
counting. The sealed plates is then loaded and the level of radioactivity determined 
via the Packard Top Count and the printed data collected for analysis. The level of 
radioactivity reflects the amount of cell proliferation. 

The studies described in this example test the activity of a given polypeptide 
to stimulate bone marrow CD34+ cell proliferation. One skilled in the art could 
easily modify the exemplified studies to test the activity of polynucleotides (e.g., gene 
therapy), antibodies, agonists, and/or antagonists and fragments and variants thereof 
As a nonlimiting example, potential antagonists tested in this assay would be expected 
to inhibit cell proliferation in the presence of cytokines and/or to increase the 
inhibition of cell proliferation in the presence of cytokines and a given polypeptide. 
In contrast, potential agonists tested in this assay would be expected to enhance cell 
proliferation and/or to decrease the inhibition of cell proliferation in the presence of 
cytokines and a given polypeptide. 

The ability of a gene to stimulate the proliferation of bone marrow CD34+ 
cells indicates that polynucleotides and polypeptides corresponding to the gene are 
useful for the diagnosis and treatment of disorders affecting the immune system and 
hematopotesis. Representative uses are described in the "Immune Activity" and 
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"Infectious Disease*' sections above, and elsewhere herein. 

Example 43: Assay for Extracellular Matrix Enhanced Cell Response (EMECR) 

The objective of the Extracellular Matrix Enhanced Cell Response (EMECR) 
assay is to identify gene products (e.g., isolated polypeptides) that act on the 
hematopoietic stem cells in the context of the extracellular matrix (ECM) induced 
signal. 

Cells respond to the regulatory factors in the context of signal(s) received from 
the surrounding microenvironment. For example, fibroblasts, and endothelial and 
epithelial stem cells fail to replicate in the absence of signals from the ECM. 
Hematopoietic stem cells can undergo self-renewal in the bone marrow, but not in in 
vitro suspension culture. The ability of stem cells to undergo self-renewal in vitro is 
dependent upon their interaction with the stromal cells and the ECM protein 
fibronectin (fn). Adhesion of cells to fn is mediated by the a 5 .Pi and a 4 .|3i integrin 
receptors, which are expressed by human and mouse hematopoietic stem cells. The 
factor(s) which integrate with the ECM environment and responsible for stimulating 
stem cell self-renewal has not yet been identified. Discovery of such factors should 
be of great interest in gene therapy and bone marrow transplant applications 

Briefly, polystyrene, non tissue culture treated, 96-well plates are coated with 
fn fragment at a coating concentration of 0.2 \ig/ cm 2 . Mouse bone marrow cells are 
plated (1,000 cells/well ) in 0.2 ml of serum-free medium. Cells cultured in the 
presence of IL-3 ( 5 ng/ml ) + SCF ( 50 ng/ml ) would serve as the positive control, 
conditions under which little self-renewal but pronounced differentiation of the stem 
cells is to be expected. Gene products of the invention (e.g., including, but not limited 
to, polynucleotides and polypeptides of the present invention, and supernatants 
produced in Example 31), are tested with appropriate negative controls in the 
presence and absence of SCF(5.0 ng/ml), where test factor supernates represent 10% 
of the total assay volume. The plated cells are then allowed to grow by incubating in 
a low oxygen environment ( 5% C0 2 , 7% Q 2 , and 88% N : ) tissue culture incubator 
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for 7 days. The number of proliferating cells within the wells is then quantitated by 
measuring thymidine incorporation into cellular DNA. Verification of the positive 
hits in the assay will require phenotypic characterization of the cells, which can be 
accomplished by scaling up of the culture system and using appropriate antibody 
reagents against cell surface antigens and FACScan. 

One skilled in the art could easily modify the exemplified studies to test the 
activity of polynucleotides (e.g., gene therapy), antibodies, agonists, and/or 
antagonists and fragments and variants thereof. 

If a particular polypeptide of the present invention is found to be a stimulator 
of hematopoietic progenitors, polynucleotides and polypeptides corresponding to the 
gene encoding said polypeptide may be useful for the diagnosis and treatment of 
disorders affecting the immune system and hematopoiesis. Representative uses are 
described in the "Immune Activity" and "Infectious Disease" sections above, and 
elsewhere herein. The gene product may also be useful in the expansion of stem cells 
and committed progenitors of various blood lineages, and in the differentiation and/or 
proliferation of various cell types. 

Additionally, the polynucleotides and/or polypeptides of the gene of interest 
and/or agonists and/or antagonists thereof, may also be employed to inhibit the 
proliferation and differentiation of hematopoietic cells and therefore may be 
employed to protect bone marrow stem cells from chemotherapeutic agents during 
chemotherapy. This antiproliferative effect may allow administration of higher doses 
of chemotherapeutic agents and, therefore, more effective chemotherapeutic 
treatment. 

Moreover, polynucleotides and polypeptides corresponding to the gene of 
interest may also be useful for the treatment and diagnosis of hematopoietic related 
disorders such as, for example, anemia, pancytopenia, leukopenia, thrombocytopenia 
or leukemia since stromal cells are important in the production of cells of 
hematopoietic lineages. The uses include bone marrow cell ex-vivo culture, bone 
marrow transplantation, bone marrow reconstitution, radiotherapy or chemotherapy of 
neoplasia. 
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Example 44: Human Dermal Fibroblast and Aortic Smooth Muscle Cell Proliferation 

The polypeptide of interest is added to cultures of normal human dermal 
fibroblasts (NHDF) and human aortic smooth muscle cells (AoSMC) and two co- 
assays are performed with each sample. The first assay examines the effect of the 
polypeptide of interest on the proliferation of normal human dermal fibroblasts 
(NHDF) or aortic smooth muscle cells (AoSMC). Aberrant growth of fibroblasts or. 
smooth muscle cells is a part of several pathological processes, including fibrosis, and 
restenosis. The second assay examines IL6 production by both NHDF and SMC. IL6 
production is an indication of functional activation. Activated cells will have 
increased production of a number of cytokines and other factors, which can result in a 
proinflammatory or immunomodulatory outcome. Assays are run with and without 
co-TNFa stimulation, in order to check for costimulatory or inhibitory activity. 

Briefly, on day 1, 96-well black plates are set up with 1000 cells/well (NHDF) 
or 2000 cells/well (AoSMC) in 100 ^1 culture media. NHDF culture media contains: 
Clonetics FB basal media, lmg/ml hFGF, 5mg/ml insulin, 50mg/ml gentamycin, 
2%FBS, while AoSMC culture media contains Clonetics SM basal media, 0.5 |Lig/ml 
hEGF, 5mg/ml insulin, \\xoJm\ hFGF, 50mg/ml gentamycin, 50 pig/ml Amphotericin 
B, 5%FBS. After incubation at 37°C for at least 4-5 hours, culture media is aspirated 
and replaced with growth arrest media. Growth arrest media for NHDF contains 
fibroblast basal media, 50mg/ml gentamycin, 2% FBS, while growth arrest media for 
AoSMC contains SM basal media, 50mg/ml gentamycin, 50jig/ml Amphotericin B, 
0.4% FBS. Incubate at 37°C until day 2. 

On day 2, serial dilutions and templates of the polypeptide of interest are 
designed such that they always include media controls and known-protein controls. 
For both stimulation and inhibition experiments, proteins are diluted in growth arrest 
media. For inhibition experiments, TNFa is added to a final concentration of 2ng/ml 
(NHDF) or 5ng/ml (AoSMC). Add 1/3 vol media containing controls or polypeptides 
of the present invention and incubate at 37°C/5% C0 2 until day 5. 
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Transfer 60nl from each well to another labeled 96-weII plate, cover with a 
plate-sealer, and store at 4°C until Day 6 (for IL6 ELISA). To the remaining 100 ^1 in 
the cell culture plate, aseptically add Alamar Blue in an amount equal to 10% of the 
culture volume (10(^1). Return plates to incubator for 3 to 4 hours. Then measure 
fluorescence with excitation at 530nm and emission at 590nm using the CytoFluor. 
This yields the growth stimulation/inhibition data. 

On day 5, the 1L6 ELISA is performed by coating a 96 well plate with 50-100 
ul/well of Anti-Human IL6 Monoclonal antibody diluted in PBS, pH 7.4, incubate ON 
at room temperature. 

On day 6, empty the plates into the sink and blot on paper towels. Prepare 
Assay Buffer containing PBS with 4% BSA. Block the plates with 200 [il/weil of 
Pierce Super Block blocking buffer in PBS for 1-2 hr and then wash plates with wash 
buffer (PBS, 0.05% Tween-20). Blot plates on paper towels. Then add 50 jal/well of 
diluted Anti-Human IL-6 Monoclonal, Biotin-labeled antibody at 0.50 mg/ml. Make 
dilutions of IL-6 stock in media (30, 10, 3, 1 ? 0.3, 0 ng/ml). Add duplicate samples to 
top row of plate. Cover the plates and incubate for 2 hours at RT on shaker. Plates are 
washed with wash buffer and blotted on paper towels. Dilute EU-labeled Streptavidin 
1:1000 in Assay buffer, and add 100 jxl/well. Cover the plate and incubate 1 h at RT. 
Plates are again washed with wash buffer and blotted on paper towels. Add 100 
jil/well of Enhancement Solution and shake for 5 minutes. Read the plate on the 
Wallac DELF1A Fluorometer. Readings from triplicate samples in each assay are 
tabulated and averaged. 

A positive result in this assay suggests AoSMC cell proliferation and that the 
polypeptide of the present invention may be involved in dermal fibroblast 
proliferation and/or smooth muscle cell proliferation. A positive result also suggests 
many potential uses of polypeptides, polynucleotides, agonists and/or antagonists of 
the polynucleotide/polypeptide of the present invention which gives a positive result. 
For example, inflammation and immune responses, wound healing, and angiogenesis, 
as detailed throughout this specification. Particularly, polypeptides of the present 
invention and polynucleotides of the present invention may be used in wound healing 
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and dermal regeneration, as well as the promotion of vasculargenesis. both of the 
blood vessels and lymphatics. The growth of vessels can be used in the treatment of, 
for example, cardiovascular diseases. Additionally, antagonists of polypeptides and 
polynucleotides of the invention may be useful in treating diseases, disorders, and/or 
conditions which involve angiogenesis by acting as an anti-vascular (e.g., anti- 
angiogenesis). These diseases, disorders, and/or conditions are known in the art 
and/or are described herein, such as, for example, malignancies, solid tumors, benign 
tumors, for example hemangiomas, acoustic neuromas, neurofibromas, trachomas, 
and pyogenic granulomas; artheroscleric plaques; ocular angiogenic diseases, for 
example, diabetic retinopathy, retinopathy of prematurity, macular degeneration, 
corneal graft rejection, neovascular glaucoma, retrolental fibroplasia, rubeosis, 
retinoblastoma, uvietis and Pterygia (abnormal blood vessel growth) of the eye; 
rheumatoid arthritis; psoriasis; delayed wound healing; endometriosis; 
vasculogenesis; granulations; hypertrophic scars (keloids); nonunion fractures; 
scleroderma; trachoma; vascular adhesions; myocardial angiogenesis; coronary 
collaterals; cerebral collaterals; arteriovenous malformations; ischemic limb 
angiogenesis; Osier-Webber Syndrome; plaque neovascularization; telangiectasia; 
hemophiliac joints; angiofibroma; fibromuscuiar dysplasia; wound granulation; 
Crohn's disease; and atherosclerosis. Moreover, antagonists of polypeptides and 
polynucleotides of the invention may be useful in treating anti-hyperproliferative 
diseases and/or anti-inflammatory known in the art and/or described herein. 

One skilled in the art could easily modify the exemplified studies to test the 
activity of polynucleotides (e.g., gene therapy), antibodies, agonists, and/or 
antagonists and fragments and variants thereof. 

Example 45: Cellular Adhesion Molecule (CAM) Expression on Endothelial Cells 

The recruitment of lymphocytes to areas of inflammation and angiogenesis 
involves specific receptor-ligand interactions between cell surface adhesion molecules 
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(CAMs) on lymphocytes and the vascular endothelium. The adhesion process, in both 
normal and pathological settings, follows a multi-step cascade that involves 
intercellular adhesion molecule-1 (ICAM-i), vascular cell adhesion molecule-1 
(VCAM-1), and endothelial leukocyte adhesion molecule-1 (E-selectin) expression on 
endothelial cells (EC). The expression of these molecules and others on the vascular 
endothelium determines the efficiency with which leukocytes may adhere to the local 
vasculature and extravasate into the local tissue during the development of an 
inflammatory response. The local concentration of cytokines and growth factor 
participate in the modulation of the expression of these CAMs. * 

Briefly, endothelial cells (e.g., Human Umbilical Vein Endothelial cells 
(HUVECs)) are grown in a standard 96 well plate to confluence, growth medium is 
removed from the cells and replaced with 100 }il of 199 Medium (10% fetal bovine 
serum (FBS)). Samples for testing and positive or negative controls are added to the 
plate in triplicate (in 10 \xl volumes). Plates are then incubated at 37°C for either 5 h 
(selectin and integrin expression) or 24 h (integrin expression only). Plates are 
aspirated to remove medium and 100 |il of 0.1% paraformaldehyde-PBS(with Ca++ 
and Mg++) is added to each well. Plates are held at 4°C for 30 min. Fixative is 
removed from the wells and wells are washed IX with PBS(+Ca,Mg) + 0.5% BSA 
and drained. 10 \il of diluted primary antibody is added to the test and control wells. 
Anti-ICAM-l-Biotin, Anti-VCAM-l-Biotin and Anti-E-selectin-Biotin are used at a 
concentration of 10 ng/ml (1:10 dilution of 0.1 mg/ml stock antibody). Cells are 
incubated at 37°C for 30 min. in a humidified environment. Wells are washed three 
times with PBS(+Ca,Mg) + 0.5% BSA. 20 nl of diluted ExtrAvidin-Aikaline 
Phosphotase (1:5,000 dilution, refered to herein as the working dilution) are added to 
each well and incubated at 37°C for 30 min. Wells are washed three times with 
PBS(+Ca,Mg)+0.5% BSA. Dissolve 1 tablet of p-Nitrophenol Phosphate pNPP per 5 
ml of glycine buffer (pH 10.4). 100 ^il of pNPP substrate in glycine buffer is added to 
each test well. Standard wells in triplicate are prepared from the working dilution of 
the ExtrAvidin-Aikaline Phosphotase in glycine buffer: 1:5,000 (10°) > 10'° 5 > 10" 1 > 
10' 1 5 . 5 ul of each dilution is added to triplicate wells and the resulting AP content in 
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each well is 5.50 ng ? 1.74 ng, 0.55 ng, 0.18 ng. 100 ^1 of pNNP reagent is then 
added to each of the standard wells. The plate is incubated at 37°C for 4h. A volume 
of 50 jil of 3M NaOH is added to ail wells. The plate is read on a plate reader at 405 
nm using the background subtraction option on blank wells filled with glycine buffer 
only. Additionally, the template is set up to indicate the concentration of AP- 
conjugate in each standard well [ 5.50 ng; 1.74 ng; 0.55 ng; 0.18 ng]. Results are 
indicated as amount of bound AP-conjugate in each sample. 

Example 46: Alamar Blue Endothelial Cells Proliferation Assay 

This assay may be used to quantitatively determine protein mediated inhibition 
of bFGF-induced proliferation of Bovine Lymphatic Endothelial Cells (LECs), 
Bovine Aortic Endothelial Cells (BAECs) or Human Microvascular Uterine 
Myometrial Cells (UTMECs). This assay incorporates a fluorometric growth 
indicator based on detection of metabolic activity. A standard Alamar Blue 
Proliferation Assay is prepared in EGM-2MV with 10 ng /ml of bFGF added as a 
source of endothelial cell stimulation. This assay may be used with a variety of 
endothelial cells with slight changes in growth medium and cell concentration. 
Dilutions of the protein batches to be tested are diluted as appropriate. Serum-free 
medium (GIBCO SFM) without bFGF is used as a non-stimulated control and 
Angiostatin or TSP-1 are included as a known inhibitory controls. 

Briefly, LEC, BAECs or UTMECs are seeded in growth media at a density of 
5000 to 2000 cells/well in a 96 well plate and placed at 37-C overnight. After the 
overnight incubation of the cells, the growth media is removed and replaced with 
GIBCO EC-SFM. The cells are treated with the appropriate dilutions of the protein of 
interest or control protein sample(s) (prepared in SFM ) in triplicate wells with 
additional bFGF to a concentration of 10 ng/ ml. Once the cells have been treated 
with the samples, the plate(s) is/are placed back in the 37° C incubator for three days. 
After three days 10 ml of stock alamar blue (Biosource Cat# DAL1 100) is added to 
each well and the plate(s) is/are placed back in the 37°C incubator for four hours. The 
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plate(s) are then read at 530nm excitation and 590nrn emission using the CytoFluor 
fluorescence reader. Direct output is recorded in relative fluorescence units. 

Alamar blue is an oxidation-reduction indicator that both fluoresces and 
changes color in response to chemical reduction of growth medium resulting from cell 
growth. As cells grow in culture, innate metabolic activity results in a chemical 
reduction of the immediate surrounding environment. Reduction related to growth 
causes the indicator to change from oxidized (non-fluorescent blue) form to reduced 
(fluorescent red) form. i.e. stimulated proliferation will produce a stronger signal and 
inhibited proliferation will produce a weaker signal and the total signal is proportional 
to the total number of cells as well as their metabolic activity. The background level 
of activity is observed with the starvation medium alone. This is compared to the 
output observed from the positive control samples (bFGF in growth medium) and 
protein dilutions. 

Example 47: Detection of Inhibition of a Mixed Lymphocyte Reaction 

This assay can be used to detect and evaluate inhibition of a Mixed 
Lymphocyte Reaction (MLR) by gene products (e.g., isolated polypeptides). 
Inhibition of a MLR may be due to a direct effect on cell proliferation and viability, 
modulation of costimulatory molecules on interacting cells, modulation of 
adhesiveness between lymphocytes and accessory cells, or modulation of cytokine 
production by accessory cells. Multiple cells may be targeted by these polypeptides 
since the peripheral blood mononuclear fraction used in this assay includes T, B and 
natural killer lymphocytes, as well as monocytes and dendritic cells. 

Polypeptides of interest found to inhibit the MLR may find application in 
diseases associated with lymphocyte and monocyte activation or proliferation. These 
include, but are not limited to, diseases such as asthma, arthritis, diabetes, 
inflammatory skin conditions, psoriasis, eczema, systemic lupus erythematosus, 
multiple sclerosis, glomerulonephritis, inflammatory bowel disease. Crohn's disease, 
ulcerative colitis, arteriosclerosis, cirrhosis, graft vs. host disease, host vs. graft 
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disease, hepatitis. leukemia and lymphoma. 

Briefly. PBMCs from human donors are purified by density gradient 
centrifugation using Lymphocyte Separation Medium (LSM®, density 1 .0770 g/ml, 
Organon Teknika Corporation, West Chester, PA). PBMCs from two donors are 
adjusted to 2 x 10 6 cells/ml in RPM1-1640 (Life Technologies, Grand Island, NY) 
supplemented with 10% FCS and 2 mM glutamine. PBMCs from a third donor is 
adjusted to 2 x 10* cells/ml. Fifty microliters of PBMCs from each donor is added to 
wells of a 96-weIl round bottom microtiter plate. Dilutions of test materials (50 |Lil) is 
added in triplicate to microtiter wells. Test samples (of the protein of interest) are 
added for final dilution of 1:4; rhuIL-2 (R&D Systems, Minneapolis, MN, catalog 
number 202-IL) is added to a final concentration of 1 j-ig/ml; anti-CD4 mAb (R&D 
Systems, clone 34930.1 1, catalog number MAB379) is added to a final concentration 
of 10 ug/ml. Cells are cultured for 7-8 days at 37°C in 5% C0 2 , and 1 uC of [ 3 H] 
thymidine is added to wells for the last 16 hrs of culture. Cells are harvested and 
thymidine incorporation determined using a Packard TopCount. Data is expressed as 
the mean and standard deviation of triplicate determinations. 

Samples of the protein of interest are screened in separate experiments and 
compared to the negative control treatment, anti-CD4 mAb, which inhibits 
proliferation of lymphocytes and the positive control treatment, IL-2 (either as 
recombinant material or supernatant), which enhances proliferation of lymphocytes. 

One skilled in the art could easily modify the exemplified studies to test the 
activity of polynucleotides (e.g., gene therapy), antibodies, agonists, and/or 
antagonists and fragments and variants thereof. 

It will be clear that the invention may be practiced otherwise than as 
particularly described in the foregoing description and examples. Numerous 
modifications and variations of the present invention are possible in light of the above 
teachings and, therefore, are within the scope of the appended claims. 

The entire disclosure of each document cited (including patents, patent 
applications, journal articles, abstracts, laboratory manuals, books, or other 
disclosures) in the Background of the Invention. Detailed Description, and Examples 
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is hereby incorporated herein by reference. Further, the hard copy of the sequence 
listing submitted herewith and the corresponding computer readable form are both 
incorporated herein by reference in their entireties. Moreover, the hard copy of and 
the corresponding computer readable form of the Sequence Listing of Serial No. 
60/124 ? 270 are also incorporated herein by reference in their entireties. 
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10801 University Boulevard 
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United States of America 
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Accession Number 






20 May 1997 




209059 
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Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later tspccifc the general nature of the indications e.g.. "Accession 
Number of Deposit" i 



For receiving Office useonly 
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Authorized officer 



Form PCT/RO/134 (July 1992) 
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ATCC Deposit No.: 209059 



CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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ATCC Deposit No.: 209059 
DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1F( 1 ) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Manassas, Virginia 201 1 0-2209 
United States of America 



Dateofdeposit 



20 May 1997 



Accession Number 



209060 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications arc not for all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (specify the general nature of the indications e.g., "Accession 
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Forreceiving Office use only 



I | This sheet was received with the international application 



Authorized officer 



For International Bureau use onlv 



|~l This sheet was received by the International Bureau on: 



Authorized officer 



Form PCT/RO/134 (July 1992) 



WO 00/55351 



PCT/US00/05883 



406 

ATCC Deposit No.: 209060 



CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicant's or agent's file 
reference number 



PA102PCT 



International application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule \3bis) 



A. The indications made below relate to the microorganism referred to in the description 

on page 91 Jine . 

B. ID ENTIFICATION OF DEPOSIT Further deposits are identified on an additional sheet | | 
Name of depositary institution American Type Culture Collection 



Address of depositary institution (including postal code and country) 

10801 University Boulevard 
Manassas, Virginia 201 10-2209 
United States of America 



Dateofdeposit 



20 May 1997 



Accession Number 



209061 



C. ADDITIONAL IN DIC ATIONS (leave blank if not applicable) This information is continued on an additional sheet [~ j 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (ifthe indications are not tor all designated States) 

Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (specify' the general namre qi f'the indications e.g.. "Accession 
Number of Deposit") 



For receiving Office use only 



\~] Thissheei was received with the international application 



Authorized officer 



For International Bureau useonlv 



I | This sheet was received by the International Bureau on: 



Authorized officer 



Form PCT/RO/134 (July 1992) 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1 F( 1 ) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 



WO 00/55351 



PCT/US00/05883 



411 



Applicant's or agent's file 
reference number 



PA102PCT 



international application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule \3bis) 



A The indications made below relate to the microorganism referred 10 in the description 
on page 91 jj ne N/A 



B. IDENTIFICATION OFDEPOSIT 



Further deposits are identi fied on an additional sheet | j 



Name of depositary institution American Type Culture Collection 



Address of depositary institution {including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 201 10-2209 
United States of America 



Date of deposit 



20 May 1997 



Accession Number 



209062 



C. ADDITIONAL INDICATIONS (leave blank if not applicable} This information is continued on an additional sheet | | 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications ore not for all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to ah expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later tspecijy 
Number of Deposit") 



the general nan/re of the indications e.g.. "Accession 



For receiving Office use only 



[ ) Tnis sheet was received with the international application 



Authorized off ecr 



For International Bureau use on I v 



I l This sheet was received by the International Bureau c 



Authorized officer 



Form PCT/RO/I34 <July 1992) 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 1 6 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1 F( 1 ) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicant's or agent s file DAinoDrT 
reference number ^ M i u^r i 



International application No. UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule \3bis) 



A. The indications made below relate to the microorganism referred to in the description 
on page 91 , line M£ 



B. IDENTIFICATION OF DEPOSIT Further deposits are identified on an additional sheet | | 



Name of depositar>' institution American Type Culture Collection 



Address of depositary institution ( including postal code and country) 

10801 University Boulevard 
Manassas, Virginia 20110-2209 
United States of America 



Date of deposit 



20 May 1997 



Accession Number 



209063 



C. ADDITIONAL INDICATIONS {leave blank if not applicable) This information is continued on an additional sheet | | 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (ifthe indications are not for all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later tspecify the general nature of the indications e.g.. "Accession 
Number of Deposit") 



For receiving O nice use only 



| I This sheet was received with the international application 



Authorized officer 



For International Bureau use only 



I | This sheet was received by the International Bureau on: 



Authorized officer 



Form PCT/RO/134 (July I992) 



WO 00/55351 



PCT/US00/05883 



415 

ATCC Deposit No.: 209063 



CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to . 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the international Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicant's or agent's file 
reference number 



PA102PCT 



International application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule 1 3 bis) 



A. The indications made below relate to the microorganism referred to in the description 
on page 23 .line 



B. IDENTIFICATION OF DEPOSIT Further deposits are identified on an additional sheet |~| 



Name of depositary institution American Type Culture Collection 



Address of depositary institution f including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 20110-2209 
United States of America 



Date of deposit 



20 May 1997 



Accession Number 



209064 



C. ADDITIONAL INDICATIONS f leave blank if not applicable) This information is continued on an additional sheet 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS {leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (specify- the general nature ol the indications eg.. "Accession 
Number of Deposit") 



For receiving Office use only 



[ | This sheet was received with the international application 



Authorized officer 



For International Bureau use onlv 



I I This sheet was received by the International Bureau on: 



Authorized officer 



Form PCT7RO/I34 (July 1992) 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicant's or agent's file 
referencenumbcr 



PA102PCT 



International application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule \3bis) 

A. The indications made below relate to the microorganism referred to in the description 

on page , line N ^ A 

B. IDENTIFICATION OF DEPOSIT Further deposits are identified on an additional sheet | | 

Name of depositary institution American Type Culture Collection 



Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 201 1 0-2209 
United States of America 



Dateofdeposit 




Accession Number 






20 May 1997 




209065 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. S E P A R AT E F U RN I S H I N G O F I N D I C A T I O NS f/ea ve blank if not applicable) 



The indications listed below will be submitted to the International Bureau later {specify the general nature of the indications e.g.. "Accession 
Number of Deposit") 



For receiving Office use only 



1 1 This sheet was received with the international application 



Authorized officer 



For International Bureau use only 



\ | This sheet was received by the International Bureau on: 



Authorized officer 



Form PCT/RO/I34 (July 1992) 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application, 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicant's or agents »i le DA1 n9prT i International application No. UNASSIGNED 
reference number ^ MIU ^' L — 

INDICATIONS RELATING TO A DEPOSITED IVflCROORGANISM 

(PCT Rule \3bis) 



A. The indications made below relate to the microorganism referred to in the description 
on page i] .line N/A 



B. IDENTIFICATION OF DEPOSIT Further deposits are identified on an additional sheet | | 



Name of depositary institution American Type Culture Collection 



Address of depositary institution (including postal code and country } 

10801 University Boulevard 
Manassas, Virginia 20110-2209 
United States of America 



Date of deposit 



20 May 1997 



Accession Number 



209066 



ADDITIONAL I N DIC ATIONS (leave blank if not applicable) This information is continued on an additional sheet 

□ 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank it 'not applicable) 



The indications listed below will be submitted to the International Bureau later (specif}' the general nature oj the indications e.g.. "Accession 
Number of Deposit "! 



ForreccivingOffice use only 



| | This sheet was received with the international application 



Authorized officer 



For International Bureau use only 



| | This sheet was received by the International Bureau on: 



Authorized officer 



Form PCT/RO/I34 (July I992) 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert In the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1 F( 1 ) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicant s or agent's file 
reference number 



PA102PCT 



International application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule \3bis) 



A. The indications made below relate lo the microorganism referred to in the description 
on page 21 ,l»ne N/A 



B. IDENTIFICATION OF DEPOSIT Further deposits are identified on an additional sheet [^J 

Name of depositary institution American Type Culture Collection 



Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 201 1 0-2209 
United States of America 



Dateofdeposit 




Accession Number 






20 May 1997 




209067 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet Q 



D. DESIGNATED STATE S FOR WHICH INDICATIONS ARE iMADE (if the indications are not for all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable* 



The indications listed below will be submitted to the International Bureau later (specify- the general namre of the indications e.g., "Accession 
Number of Deposit" i 



For receiving Office use only 



| | This sheet was received with the international application 



Authorized officer 



For International Bureau use only 



: | This sheet was received by the International Bureau on: 



Authorized officer 



Form PCT/RO/I34 (July 1 992) 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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□ 



Applicant's or agenfs file 
re ference number 



PA102PCT 



International application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule \3bis) 



A. The indications made below relate to the microorganism referred to in the description 
91 ji n c N£ 



on page 



B. IDENTIFICATION OF DEPOSIT 



Further deposits are identi fied on an additional sheet | | 



Name of depositary institution American Type Culture Collection 



Address of depositary institution {including postal code and country) 

10801 University Boulevard 
Manassas, Virginia 20 1 1 0-2209 
United States of America 



Date of deposit 




Accession Number 






20 May 1997 




209068 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information iscontinuedon an additional sheet 

□ 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications arc not for all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave biankif not applicable) 



The indications listed below will be submitted to the International Bureau later (specif the general nature of the indications e.g.. "Accession 
dumber of Deposit") 



For receiving Office use only 



[ j This sheet was received with the international application 



Authorized officer 



For International Bureau use only 



| | This sheet was received by the International Bureau on: 



Authorized officer 



Form PCT/RO/134 (July 1992) 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1 F( 1 ) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicant's or agent's file 
reference number 



PA102PCT 



International application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule \3bis) 

A. The indications made below relate to the microorganism referred to in the description 

on page 91 , line 

B. IDENTIFICATION OF DEPOSIT Further deposits are identifiedonan additional sheet Q 
Name of depositary institution American Type Culture Collection 



Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 201 1 0-2209 
United States of America 



Date of deposit 










20 May 1997 


j Accession Number 


209069 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information iscontinuedonanadditional sheet £j 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (ifthe indications are notfor all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (specif the general nature o\ r the indications e.z "Accession 
Number of Deposit") ' * 



Forreceiving Office use only 



f I This sheet was received with the international application 



Authorized officer 



For International Bureau use onlv 



□ 

Thissheet was received bv the International Bureau on: 



Authorized officer 



Form PCT/RO/134 (July 1992) 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application, 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicant's or agent s file 
reference number 



PA102PCT 



International application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule )3bis) 



A The indications made below relate to the microorganism referred to in the description 



on page 



91 



. line 



N/A 



R IDENTIFICATION OF DEPOSIT 



Furtherdeposits are identified on an additional sheet | | 



Name of depositary institution American Type Culture Collection 



Address of depositary institution {including postal code and country) 

10801 University Boulevard 
Manassas, Virginia 20110-2209 
United States of America 



Date of deposit 



12 January 1998 



Accession Number 



209579 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) This in formation is continued on an additional sheet 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OFINDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (specify- the general nature of the indications e?. "Accession 
Number of Deposit ') 



For recei vine Office use onlv 



I I This sheet was received with the international application 



Authorized officer 



For International Bureau use onlv 



I I This sheet was received by the International Bureau on: 



Authorized officer 



Form PCT/RO/I34 Uuly 1992) 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawals 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 



WO 00/55351 



PCT/US00/05883 



438 



Applicant's or agent's tile 
reference number 



PA102PCT 



International applicaiion No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule \3bis) 



A. The indications made below relate to the microorganism referred to in the description 
on page 91 jj ne n/a 



B. IDENTEFICATIONOFDEPOSIT 



Further deposits are identified on an additional sheet | j 



Nameof depositary institution American Type Culture Collection 



Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas. Virginia 201 10-2209 
United States of America 



Dateofdcposit 



12 January 1998 



Accession Number 



209578 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States} 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later tspecifi the general nature of the indications eg "Accession 
Number of Deposit") 



ForrecetvineOfflceuseonlv 



I I This sheet was received with the intemationai application 



Authorized officer 



For International Bureau use only 



I I This sheet was received by the International Bureau c 



Authorized officer 



Form PCTYRO/134 (July 1 992) 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gi ves notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 



WO 00/55351 



PCT/US00/05883 



440 

ATCC Deposit No.: 209578 
DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1 F( 1 ) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 



WO 00/55351 



PCT/USOO/05883 



441 



Applicant's or agent's file 
reference number 



PA102PCT 



International application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule \3bis) 



A. The indications made below reiate to the microorganism referred to in the description 

on page 91 .line . 

B. IDENTIFICATION OFDEPOSIT Further deposits are identified on an additional sheet | | 
Name of depositary institution American Type Culture Collection 



Address of depositary institution {including postal code and country) 

10801 University Boulevard 
Manassas, Virginia 201 1 0-2209 
United States of America 



Date of deposit 




Accession Number 






16 July 1998 




203067 



C. ADDITIONAL INDICATIONS (leave blank ij fnoi applicable) This information is continued on an additional sheet | | 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications arc not for all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF IKmCATlOWS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (specify the general nature of the indications e.g.. "Accession 
Number oj Deposit") 



Forrecei vineOffice use onlv 



I | This sheet was received with the international application 



Authorized officer 



For Internationa! Bureau use only 



j I This sheet was received by the International Bureau on: 



AuihorizedoiTicer 



Form PCTYRO/I34 (July 1 992) 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
.the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1 F( 1 ) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicant's or agent's tile 

reference number PA102PCT 



Intemaiional application No. ...... 

UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule 13 bis) 



A. The indicaiions made below relate to the microorganism referred to in the description 
on page 91_ jj ne WA 



B. IDENTIFICATION OF DEPOSIT Furtherdeposits are identified on an additional sheet | | 



Name of depositary institution American Type Culture Collection 



Address of depositary institution (including postal code and country) 

10801 University Boulevard 
Manassas, Virginia 201 10-2209 
United States of America 



Date of deposit 




Accession Number 






16 July 1998 . 




203068 



ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet | [ 



D. DESIGNATED STA TES FOR WHICH INDICATIONS ARE MADE (if the indicaiions are not for all designated States) 

Europe ~ — ~ ■-— — 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 

'^^^D^oJn^ bClOW bC SUbmiUed to lhe Intemationa » Bureau later (specifi the general nature of the indications e.g.. "Accession 



[""I This sheet was received with the international application 




I I This sheet was received by the International Bureau on: 


Authorized officer 




Authorized officer 



Form PCT/RO/134 (July 1992) 



WO 00/55351 



PCT/US00/05883 



445 

ATCC Deposit No.: 203068 



CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicant's or agent's file 
reference number 



PA102PCT 



International application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule 1 36«) 



A. The indications made below relate to the microorganism referred to in the description 
on page 91 , line WA 



B. I DENTIFICATION OF DEPOSIT 



Further deposits are identified on an additional sheet | | 



Name of depositary institution American Type Culture Collection 



Address of depositary institution ( including postal code and country) 

10801 University Boulevard 
Manassas, Virginia 201 10-2209 
United States of America 



Date of deposit 



01 February 1999 



Accession Number 



203609 



C. ADDITIONAL I N D I C A T IO NS f tea ve blank if not applicable) This information is continued onan additional sheet 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (specify the general nature oi ' the indications e? "Accession 
Number of Deposit") ' * A ' 



For receiving Office use only 



[ I This sheei was received with the international application 



Authorized officer 



For International Bureau use only 



□ 

This sheet was received by the International Bureau < 



Authorized officer 



Form PCT/RO/I34 (July I992) 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicant's oragenfs file 
reference number 



PA102PCT 



International application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule \3bis) 



A. The indications made below relate to the microorganism referred to in the description 
on page 21 jine 



B. IDENTIFICATION O F D E POSIT 



Further deposits are identified on an additional sheet | | 



Name of depositary institution American Type Culture Collection 



Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 20110-2209 
United States of America 



Date of deposit 




Accession Number 






01 February 1999 




203610 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 

Europe ^ 
In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF i^UXCATJOJSlS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (specify the general nature of the indications ev "Accession 
Number of Deposit") ^ y 



For receivine Office use onlv 



I I This sheet was received with the international applii 



Authorized officer 



For International Bureau use onlv 



□ 

This sheet was received bv the International Bureau on: 



Authorized officer 



Form PCT/RO/134 (July 1992) 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1 F( 1 ) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicant's or agent's file 
reference number 



PA102PCT 



International application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule J 3 bis) 



A. The indications made below relate to the microorganism referred to in the description 
on page _91 ji ne N/A 



B. IDENTIFICATION OF DEPOSIT 



Further deposits are identified on an additional sheet | | 



Name of depositary institution American Type Culture Collection 



Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 20 1 1 0-2209 
United States of America 



Date of deposit 



17 November 1998 



Accession Number 



203485 



C. ADDITIONAL INDICATIONS rteave blank ij f'not applicable) This information is continued on an additional sheet QJ] 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not/or all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (specify the general nana* oj the indications e.g.. "Accession 
Number of Deposit") 



Forreceiving Office use only 



| I This sheet was received with the international application 



Authorized officer 



For International Bureau use onlv 



I I This sheet was received by the international Bureau c 



Authorized officer 



Form PCT/RO/134 (July 1992) 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1 F( 1 ) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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PA102PCT 



International application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule \lbis) 



A. The indications made below relate to the microorganism referred to in the description 
on page 91 j ine N/A 



B. IDENTIFICATION OFDEPOSIT 



Further deposits are identi fled on an addi tional sheet | | 



Name of depositary institution American Type Culture Collection 



Address of depositary institution (including postal code and country) 

10801 University Boulevard 
Manassas, Virginia 201 10-2209 
United States of America 



Date of deposit 



18 June 1999 



Accession Number 



PTA-252 



C. ADDITIONAL INDICATIONS (leave blank if not applicable! This information is continued on anadditional sheet 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE lifthe indications are notfor all designated States) 



Europe ~~ — - — 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later tspetifv the general nature of the indications e.g.. "Accession 
Number of Deposit") 



Forreceivine Office use onlv 



I I T" n 'S sheet was received with the international appl i« 



Authorized officer 



For International Bureau use only 



I I This sheet was received by the International Bureau on: 



Authorized officer 



Form PCT/RO/134 (July 1 992) 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31 F(l) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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Applicant's or agent's file 
reference number 



PA102PCT 



International application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule 1 3 bis) 



A. The indications made below relate to the microorganism referred to in the description 
on page 91 t l me MA 



B. IDENTIFICATION OFDEPOSIT 



Further deposits are identified on an additional sheet [ [ 



Name oi depositary institution American Type Culture Collection 



Address of depositary institution (including postal code and country) 
10801 University Boulevard 
Manassas, Virginia 201 1 0-2209 
United States of America 



Dateofdeposit 



18 June 1999 



Accession Number 



PTA-253 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 



Europe 



In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF JUDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (specijv the general nana e of the indications ex. "Accession 
Number of Deposit") * 



For receiving Office use only 



I J This sheet was received with the iniemational application 



Authorized officer 



For International Bureau use only 



□ 

This sheet was received by the International Bureau c 



Authorized officer 



Form PCT/RO/l34(July I992) 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the fiirnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume 1 of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1 F( 1 ) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 



WO 00/55351 



PCT/US00/05883 



462 



Applicant's or agent's file 
reference number 



PA102PCT 



International application No. 



UNASSIGNED 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule \3bis) 



A- The indications made beio w relate to the microorganism referred to in the description 



on page 



91 



,line 



N/A 



B. IDENTIFICATION OF DEPOSIT 



Further deposits are identified on an additional sheet [ ] 



Name of depositary institution American Type Culture Collection 



Address of depositary institution {including postal code and country) 

10801 University Boulevard 
Manassas, Virginia 201 1 0-2209 
United States of America 



Date of deposit 

22 December 1999 


Accession Number 

PTA-1081 


C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet ^ 1 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (ifthe indications are not for all designated States) 



Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later 
Number of Deposit") 



(specify the general natia-e of the indications eg., "Accession 



For receiving Office use only 



I | This sheet wasrecei ved with the international application 



Authorized officer 



For International Bureau use only 



I | This sheet was received by the international Bureau on: 



Authorized officer 



Form PCT/RO/I34 (July 1992) 



WO 00/55351 



PCT/US00/05883 



463 

ATCC Deposit No.: PTA-1081 



CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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ATCC Deposit No.: PTA-1081 
DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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What Is Claimed /s: 

1. An isolated nucleic acid molecule comprising a polynucleotide having 
a nucleotide sequence at least 95% identical to a sequence selected from the group 
consisting of: 

(a) a polynucleotide fragment of SEQ ID NO:X or a polynucleotide fragment 
of the cDNA sequence included in the related cDNA clone, which is hybridizable to 
SEQ ID NO:X; 

(b) a polynucleotide encoding a polypeptide fragment of SEQ ID NO:Y or a 
polypeptide fragment encoded by the cDNA sequence included in the related cDNA 
clone, which is hybridizable to SEQ ID NO:X; 

(c) a polynucleotide encoding a polypeptide fragment of a polypeptide 
encoded by SEQ ID NO:X or a polypeptide fragment encoded by the cDNA sequence 
included in the related cDNA clone, which is hybridizable to SEQ ID NO:X; 

(d) a polynucleotide encoding a polypeptide domain of SEQ ID NO:Y or a 
polypeptide domain encoded by the cDNA sequence included in the related cDNA 
clone, which is hybridizable to SEQ ID NO:X; 

(e) a polynucleotide encoding a polypeptide epitope of SEQ ID NO:Y or a 
polypeptide epitope encoded by the cDNA sequence included in the related cDNA 
clone, which is hybridizable to SEQ ID NO:X; 

(f) a polynucleotide encoding a polypeptide of SEQ ID NO:Y or the cDNA 
sequence included in the related cDNA clone, which is hybridizable to SEQ ID 
NO:X, having biological activity; 

(g) a polynucleotide which is a variant of SEQ ID NO:X; 

(h) a polynucleotide which is an allelic variant of SEQ ID NO:X; 

(i) a polynucleotide which encodes a species homologue of the SEQ ID 

NO:Y; 

(j) a polynucleotide capable of hybridizing under stringent conditions to any 
one of the polynucleotides specified in (a)-(i), wherein said polynucleotide does not 
hybridize under stringent conditions to a nucleic acid molecule having a nucleotide 
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sequence of only A residues or of only T residues. 

2. The isolated nucleic acid molecule of claim 1, wherein the 
polynucleotide fragment comprises a nucleotide sequence encoding a protein. 

3. The isolated nucleic acid molecule of claim 1, wherein the 
polynucleotide fragment comprises a nucleotide sequence encoding the sequence 
identified as SEQ ID NO:Y or the polypeptide encoded by the cDNA sequence 
included in the related cDNA clone, which is hybridizable to SEQ ID NO:X. 

4. The isolated nucleic acid molecule of claim 1 : wherein the 
polynucleotide fragment comprises the entire nucleotide sequence of SEQ ID NO:X 
or the cDNA sequence included in the related cDNA clone, which is hybridizable to 
SEQ ID NO:X. 

5. The isolated nucleic acid molecule of claim 2, wherein the nucleotide 
sequence comprises sequential nucleotide deletions from either the C-terminus or the 
N-terminus. 

6. The isolated nucleic acid molecule of claim 3, wherein the nucleotide 
sequence comprises sequential nucleotide deletions from either the C-terminus or the 
N-terminus. 

7. A recombinant vector comprising the isolated nucleic acid molecule of 
claim 1. 

8. A method of making a recombinant host cell comprising the isolated 
nucleic acid molecule of claim 1. 

9. A recombinant host cell produced by the method of claim 8. 
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10. The recombinant host cell of claim 9 comprising vector sequences. 

11. An isolated polypeptide comprising an amino acid sequence at least 
95% identical to a sequence selected from the group consisting of: 

(a) a polypeptide fragment of SEQ ID NO: Y or of the sequence encoded by 
the cDNA included in the related cDNA clone; 

(b) a polypeptide fragment of SEQ ID NO:Y or of the sequence encoded by 
the cDNA included in the related cDNA clone, having biological activity; 

(c) a polypeptide domain of SEQ ID NO:Y or of the sequence encoded by the 
cDNA included in the related cDNA clone; 

(d) a polypeptide epitope of SEQ ID NO:Y or of the sequence encoded by the 
cDNA included in the related cDNA clone; 

(e) a full length protein of SEQ ID NO:Y or of the sequence encoded by the 
cDNA included in the related cDNA clone; 

(f) a variant of SEQ ID NO: Y; 

(g) an allelic variant of SEQ ID NO:Y; or 

(h) a species homologue of the SEQ ID NO:Y. 

12. The isolated polypeptide of claim II, wherein the full length protein 
comprises sequential amino acid deletions from either the C-terminus or the N- 
terminus. 

13. An isolated antibody that binds specifically to the isolated polypeptide 
of claim 1 1 . 

14. A recombinant host cell that expresses the isolated polypeptide of 
claim 1 1 . 



15. A method of making an isolated polypeptide comprising: 
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(a) culturing the recombinant host cell of claim 14 under conditions such that 
said polypeptide is expressed; and 

(b) recovering said polypeptide. 

1 6. The polypeptide produced by claim 15. 

1 7. A method for preventing, treating, or ameliorating a medical condition, 
comprising administering to a mammalian subject a therapeutically effective amount 
of the polypeptide of claim 1 1 or the polynucleotide of claim 1. 

18. A method of diagnosing a pathological condition or a susceptibility to 
a pathological condition in a subject comprising: 

(a) determining the presence or absence of a mutation in the polynucleotide of 
claim 1; and 

(b) diagnosing a pathological condition or a susceptibility to a pathological 
condition based on the presence or absence of said mutation. 

19. A method of diagnosing a pathological condition or a susceptibility to 
a pathological condition in a subject comprising: 

(a) determining the presence or amount of expression of the polypeptide of 
claim 1 1 in a biological sample; and 

(b) diagnosing a pathological condition or a susceptibility to a pathological 
condition based on the presence or amount of expression of the polypeptide. 

20. A method for identifying a binding partner to the polypeptide of claim 
1 1 comprising: 

(a) contacting the polypeptide of claim 1 1 with a binding partner; and 

(b) determining whether the binding partner effects an activity of the 
polypeptide. 
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2 1 . The gene corresponding to the cDNA sequence of SEQ ID NO: Y. 

22. A method of identifying an activity in a biological assay, wherein the 
method comprises: 

5 (a) expressing SEQ ID NO:X in a cell: 

(b) isolating the supernatant; 

(c) detecting an activity in a biological assay; and 

(d) identifying the protein in the supernatant having the activity. 



10 



23. The product produced by the method of claim 20. 
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SEQUENCE LISTING 

<110> Craig Rosen, 
Steve Ruben 

<120> Human Colon Cancer Associated Gene Sequences and Polypeptides 
<130> PA102PCT 

<140> Usassigned 
<141> 2000-03-08 

<150> 60/124 ,270 
<151> 1999-03-12 

<160> 1556 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 633 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (206) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (606) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (616) 

<223> n equals a,t,g, or c 
<400> 1 

gcaggatgag ctacaggaag aatcagaaat gtcagaaaaa aagtcatgct cctcttctcc 60 
cacccaaagt gagatatcca catcgctgcc tccagataga caaaggagaa aaagggagct 120 
tcgcaccttt tcattttctg acgatgaaaa taaacctcct tcaccaaagg aaataaggat 180 
cgaagttgct gaaggcttca cctggnacag taaccccttg aagtggagtg tggcagacgt 240 
tgtgcggttc atcagatcca ctgactgtgc ctccattagc aagaatattc ctwgaccagg 300 
aaattgatgg gcaggccctg ttgctcctta cccttcccac tgttcaagaa tgcatggact 360 
taaaattggg ccctgcatca aactttgcca tcacatagag aggrtcaagt ttgcttttta 420 
tgagcagttt gccaactgag aaggacaacc aaagtgagct gggatctttg aaggcacaaa 4 80 
tgcaggcaaa tccttcaccc tgctttatta agtgggagct gggaatagtc ctggggggct 54 0 
tctgggggcc ttgcagggta ttcagctttg ctctcttttg gcacttttcg gggggaaggg 600 
aggganttca cagttnaggg gaaggccaaa aac 633 
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<210> 2 
<211> 295 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (147) 

<223> n equals a,t,g, or c 



<400> 2 

agcggcacga gcggcacgag aagccctact cggatggggc acggactgtc caccttttct 60 
aatgtgtgtt gtcagcctgt gctgtggcat agacatggat gcaaggacca ctttggagac 120 
tggggtggcc tcaagagcac acagagnaag ggaagaaggg gccatcacag gatgccagcc 180 
cctgcctggg ttgggggcac tcagccacgg accagcccct tcctgggtat ttattctcta 240 
tttattgggg gataggagaa gaggcattct rcctgggtgg gacaaacccc tttaa 295 

<210> 3 

<211> 442 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (378) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (422) 

<223> n equals a,t,g, or c 



<400> 3 

aattcggcag agagagctgc tcagttagga 
ttkctyttcc tcctgctact ctggctccca 
ttccagacac cctgtctttg tctcctgggg 
agagtgttgg cagcaacttc ttaacctggt 
tcctcatgtt tggtaactcc cgcagsccac 
gtctgggaca gayttcacty tcaccatcag 
ttwctgttca acaatwtngg tttcgttcaa 
gnttggaaty aaaggactgt gg 

<210> 4 

<211> 754 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (446) 



cccagaggga accatggaaa ccccagcgca 60 
gatattaccg cagaaattgt gttgacgcat 120 
aaagagccac cctctcctgc aggaccagtc 180 
atgaacaaaa atctggccag tytcccaggc 24 0 
tggcatccca gacagggtca gtggcagtgg 300 
cagactggag gytgaagatt ttgcagtgta 360 
caatgtttca attttgggcc agggggccma 420 

442 
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<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (662) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (700) 

<223> n equals a,t,g, or c 
<400> 4 

tccgaagtcg gggaccctcc taccacctgt agagaagcgg gagtggatct aaaataaaat 60 
ccaggawtct gggggttcct agacggagcc agayttcgga agggtgtcct gctactcctg 120 
ctggggctcc tccaggacaa gggcacacaa ctggttccgt taagcccctc tytcgctcag 180 
acgccatgga gctggatctg tctccacctc atcttagcag ctctccggaa gacctttgcc 24 0 
cagcccctgg aacccctcct ggaactcccc ggccccctga tacccctctg cctgaggagg 300 
taaagaggtc ccagcctctc ctcatcccaa ccaccggcag gaaacttcga gaggaggaga 360 
ggcgtgccac ctccctcccc tctatcccca accccttccc tgagctctgc agtcctccct 420 
cacagagccc cattctcggg ggcccntcca gtgcaagggg gctgctcccc gcgaatgcca 480 
gccgccccca tgtagtaaag gtgtacagtg aggatggggc ctgcagtctg tggaggtggc 54 0 
agcaggtgcc acagytcgcc acgtgtgtga aatgctggtg cacgagctma sgcttgagcg 600 
acgagacctg ggggtttgtg gagtgccacc ccaactagca tggagcgggt tttgaggacc 660 
angatccctg ttgaagtgca gttgctggcc ctgggggagn tagccgttcg tttccggaaa 720 
tttggcaagt aggattttta aggttccaaa ttct 754 

<210> 5 
<211> 393 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (273) 
<223> n equals a,t f g, 

<220> 

<221> misc feature 

<222> (274) 

<223> n equals a,t,g, 

<400> 5 

ttttctcttt gatgttctgg 
agagtgaccc agggcctggg 
ccaaggcaag gccaggattt 
accccagagc agatcatggg 
ttagacctgg ccctggaagg 
gtgtatgagc ggggagctgc 
gcaatcaacg gcaagattgt 



or c 



or c 



ccctgacttc tgaaaccagt gttctgggga gaggcatttg 60 
aaccggggct tttctcggtg gtcttaggcc tgttctgcaa 120 
ccggaaatat gaggaaggct ttgaccccta ctctatgttc 180 
gaaggatgtc cggctcctac gcatcaagaa ggagggatcc 240 
cggtgtggac tcnnccattg ggaaggtggt cgtttctgct 300 
tgagcggcat ggtggcattg tgaaagggga cgagatcatg 360 
gacagattac acc 393 
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<210> 6 

<211> 539 

<212> DNA 

<213> Homo sapiens 

<220> * 
<221> misc feature 
<222> (486) 

<223> n equals a,t,g, or c 
<400> 6 

gctcgtgccg ctgaaatgac ttccacggct gggacgggaa ccttccaccc acagctatgc 60 
ctctgattgg tgaatggtga aggtgcctgt ctaacttttc tgtaaaaaga accagctgcc 120 
tccaggcagc magccctcaa gcatcactta caggaccaga gggacaagac atgactgtga 180 
tgaggagctg ctttcgccaa tttaacacca agaagaattg aggctgcttg ggaggaaggc 240 
caggaggaac acgagactga gagatgaatt ttcaacagag gctgcaaagc tgtggacttt 300 
agccagaccc ttctgccctc ctttgctggc gacacttctt caaatgcaga tggttgtgct 360 
cccttgcctg ggttttaccc tgcttctytg gagccaggta tcaggggccc agggccaaga 42 0 
attccacttt gggccctgcc aagtgaaggg ggttgttccc cagaaamtkt gggaagsctt 4 80 
ctgggntgtg aaagacayta tgcaagytca ggwtaacatc asgrgtsccc ggttgttgc 539 

<210> 7 
<211> 804 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (758) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (759) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (771) 

<223> n equals a,t f g, or c 
<220> 

<221> misc feature 
<222> (802) 

<223> n equals a,t,g, or c 
<400> 7 

aattcggcac gagttcaaca ccaagtgtcc ctctggcagt tgtgtgatga atcagtatct 60 
gagttcaaaa ttcccaaagg atttcagtac atcttgccgt gcacattttg aaagatacct 120 
tttatctcag aaaccaaagt gcctgctgca agcacctatt cctacaaata taatgacaac 180 
accagtgtgt gggaaccacc ttctagaagt gggagaagac tgtgattgtg gctctcctaa 240 
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ggagtgtacc aatctctgct gtgaagccct aacgtgtaaa ctgaagcctg gaactgattg 300 
cggaggagat gctccaaacc ataccacaga gtgaatccaa aagtctgctt cactgagatg 360 
ctaccttgcc aggacaagaa ccaagaacty taactgtccc aggaatcttg tgaattttca 420 
cccataatgg tctttcactt gtcattctac tttctatatt gttatcagtc caggaaacag 4 80 
gtaaacagat gtaattagag acattggctc tttgtttagg cctaatcttt ctttttactt 540 
tttttttctt ttttcttttt ttttaaagat catgaatttg tgacttagtt ctgcccyttg 600 
gagaacaaaa gaaagcagtc ttccatcaaa tcaccttaaa atgcacggct aaactattca 660 
gagttaacac tccagaattg ttaaattaca agtactatgc tttaatgctt ctttcatctt 720 
actagtaagg cctattaaaa aaaataatac cacttganng gtgaaggctt ngcaatagga 780 
agaagataga atccaggttt angg 804 



<210> 8 

<211> 720 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (714) 

<223> n equals a,t,g, or c 



<400> 8 

gtgaggacag cctgccagag tctggtctct 
tctgtttctt gtcctcctgg tattgggatt 
ccctgcagag gtccagggga cccaacagcc 
cctcacccag gtgaaggaat ctctctccag 
gaacctgtac gagaagacat acctgcccgc 
caaaagcaca gcagccatga gcacttacac 
gctgaaggga gaggagtaac agccagaccc 
ctcccctgat cccccaggtt cagactgagc 
tcccaactct agcctgaatt cttttcaata 
tggcactgct tttctgagga ctcaaggtgc 
acatttaatg agcacctact ttatgtatgg 
gcagtgaata gtaacaataa ataattgtaa 

<210> 9 

<211> 540 

<212> DNA 

<213> Homo sapiens 



ggacactatg ggcacacgac tcctcccagc 60 
tgccccacgg gctctcctga cacactctcc 120 
ccagcaagat gagatgccta gcccgacctt 180 
ttactgggag tcagcaaaga cagccgccca 24 0 
tgtagatgag aaactcaggg acttgtacag 300 
aggcattttt actgaccaag ttctttctgt 360 
cccatcagtg gacaagggga gagtccccta 420 
tcccccttcc cagtagctct tgcatcctcc 4 80 
aaaaatacaa ttcaagttgc ttctcatgga 540 
caagatggag gggctgactc agtccagcca 600 
agctctaacc catgggtcca tgggaataaa 660 
cagcaaaaaa aaaaaaaaaa aaanaaaaaa 720 



<220> 

<221> misc feature 
<222> (463) 

<223> n equals a,t,g f or c 
<220> 

<221> misc feature 
<222> (524) 

<223> n equals a f t,g # or c 



<220> 
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<221> misc feature 
<222> (535) 

<223> n equals a,t,g, or c 
<400> 9 

ccaacagaga tgtatccaga gatccacagt tctggaggct gagaagtcta aaatcaaggc 6 0 
accagcagat tccacatctc gtgaaggctc actctctgct tcacagatgg cactgtcttg 120 
ctgtgttctc acatggcaga aggggcaaac aagcccccct gggcctcttt tataaaggca 180 
ctaactctat gcctaaaggc agggccctca tgactctatc acctaccaaa aggctccact 240 
tctttatact attggagggg tagaaggaac ttcctttcta gaccttgaag gtttaagaat 300 
ttgaatctat aaaacaagct gacaatagac agattaacag gagaaaaagc atatacattt 360 
tttaatgtgg gccagatggc agaagcttaa ataacacccc aagctacagg gaagtgaggc 420 
ctctgatggg ggaggtagtt gacacaggct gtggggaggg gtnaggggga ggaatctgtg 4 80 
gtggagcaaa tttgccttat tacactgata aatggtaatt tacnctaatt aagcntgggt 54 0 

<210> 10 

<211> 561 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (406) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (450) 

<223> n equals a f t,g, or c 
<220> 

<221> misc feature 
<222> (546) 

<22 3> n equals a,t,g, or c 
<400> 10 

agaatgtcac tgagtggcct gaaccaaagc tcatggatac tggagatgaa gaaccagcag 60 
gagaccccag gtgtgctctc atccgtactc tgtgacaccc cttagtggac tgttccaacc 120 
agttgggccc gggagaagga ctagggaagc ttccttccca tctgcacctc ccagcctgga 180 
gaggagcctg tgacttgccc tgttccttgg ctcctcaggc tggggtaagg tgtgggggtg 24 0 
gctccagcct tgaggccagt ctcctgatgc tggattcctt gttttccctg caggcatcaa 300 
acagaaaggc cttttgctaa gtagcagcct gatgcactcc gagtcagagc tggacagcga 360 
tgatgccatc tttacatggc cagaccgaga gaagggcaaa ctcctngcat ggtcagaatg 42 0 
gctctgtacc caacgggcag acccctctgn aaggccagga gcccgcggga rgagatcctg 480 
tagccacctg gtctgtctyc tcagggcarg gccaggcaca attgcccggc cagttcttct 54 0 
aacttnccga gttttgcggg g 561 

<210> 11 

<211> 393 

<212> DNA 

<213> Homo sapiens 
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<220> 

<221> misc feature 
<222> (346) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (381) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (383) 

<223> n equals a,t,g, or c 
<400> 11 

tcgacccacg cgtccgggtg agtgccatct taaaacttac tggagattgg ttttatattt 60 
agatttatat aactggttat gtgaatatat ttaaatactg gggaaattgc ttcactgtct 12 0 
tagaaccaag caagattcac ctgtgttttg tgttcatgtt catttgcctc ttaaaggcaa 180 
gggttgaaga taaataaggt agcaatgtct atagttttgg ccttaactat gccaatctaa 24 0 
ttataattcc ctgtatttaa aatggtttct tttacttatt gaaaggcatt ttagtgtggt 300 
ktatgtgtaa tattaaagat tattcaacac ctctcaraaa aaaaanraaa aaggggggcc 360 
ccccctgggg gtcccaagct nancgtacgc ggg 393 

<210> 12 
<211> 322 
<212> DNA 
<213> Homo sapiens 

<400> 12 

taagaataca aaattagcca 
gctgaggtac gagaatcgct 
ccattgcact ccagcctggg 
aaagaaagat gcttaacaaa 
agtttcaagt agaatatatt 
aaaaaaaaaa aaaaaaaaaa 

<210> 13 

<211> 1907 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (1834) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1843) 



agcatgctgg cacatgcctg 
tgaacctggg aggcagagga 
ggacaagagt gaatctgtgt 
ggttaccata agccacaaat 
cataacctca ataaagttct 
ag 



taatcccagc tactcgggag 60 
tgcagtgagc cgggatcacg 120 
ctcaccaaaa aaaaaaagaa 180 
tcatraccac ttatccttcc 240 
ccctgctccc aaaaaaaaaa 300 

322 
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<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1888) 

<223> n equals a,t f g, or c 
<400> 13 

gagaaataat aatatagctt tatagaattt tccatcttgt attaaaataa tcacatgtac 60 
atcattgtaa ctcagtccat aacataagat tttgtacaac aatttctttt tgtgtgctgg 120 
catcattaag gtttagtctg cccagatcac ctattagtac ctaatttata tattctgaat 180 
taaaattatc tgttaattta aaaacatttt atctattgtc tttcaaaata gtattaactg 240 
agggtttttt tgtgtgtgtt tttctatttt gcttggcttt ttgaacatta ctggactctc 300 
gttttagaag gaaaaacctt tcagctctac tctcacaatc ttatagcttt gtttgaacat 360 
gccaaaaaac caggattagc tgcccatatt caaactcaca ggtttccaga ccgaatacta 420 
ccaagaaaat tcgctttaac aacaaagatt cctgatacaa aaggctgcca caaatgttgc 480 
atagtcagaa acccttacac gggacataaa tacctctgtg gagctttaca gtctggaatt 540 
gttttacttc agtggtatga gccaatgcag aaattcatgt tgataaagca ctttgatttt 600 
cctttgccaa gtcctttgaa tgtttttgaa atgctggtga tacctgaaca ggaataccct 660 
atggtctgtg tagctattag caaaggcact gaatcgaatc aggtagttca gtttgagaca 720 
atcaatttga actctgcatc ttcatggttt acagaaattg gtgcaggcag ccagcagtta 780 
gattccattc atgtaacaca gttggagaga gataccgttt tagtgtgttt agacaaattt 84 0 
gtgaaaattg taaatctaca aggaaaatta aaatcaagta agaaactggc ctctgagtta 900 
agttttgatt ttcgcattga atctgtagta tgccttcaag acagtgtgtt ggctttctgg 960 
aaacatggga tgcagggtaa aagcttcaag tcagatgagg ttacccagga gatttcagat 1020 
gaaacaagag ttttccgctt attaggatca gacagggttg tcgttttgga aagtaggcca 1080 
acagaaaatc ctactgcaca cagcaatctc tacatcttgg ctggacatga aaatagttac 114 0 
taagcaacag aaactgatct caaatgacag gaaaatgaat atactccatt gaaaggaaaa 1200 
ataaggaaat tcaatacaaa ctgcactatg atttgcttta actattatgg gttatattgc 1260 
aaatgatctg tactttaggg tagaattcaa tattttctgc agctggaaac agctagtcta 132 0 
tctcttgcca ctgtgtggtg gttatatcaa gtttgcttaa taaaagctat gagacaaata 1380 
gtcctctagt tccaggaaac acagtctttt tttaaaaaaa acaatgtttg taacaagggt 1440 
gccatggtat ttttagataa ctcgtgatta tcttaagaga ggtaaattta gtgatcattt 1500 
tatatcatgt cttattcctt cttaatgaac ataatttgtt aaattctcaa gcaaggtttt 1560 
cacttttata ttggccattc tgtatgtttt tgtaaaacag aatatttaat ccttatttat 1620 
taatctcttg ctggagtggt gtaatgtatc taacttttag caaaggaggg ttgcagagca 1680 
gcttaaattt tttttataat gtataagaat tttgtttatc ttttaagagt agtaaagtac 1740 
tttgagtgtt tgggggtcaa cacacacatg caatttgctt aacaaaagta ttttataata 1800 
cagttcatac agaataccyt aaaagggagc ytangtttcc acnacagata agtggtaagg 1860 
gtcataccgg agataatgat gatagtgnaa tatcctagaa gggggtg 1907 

<210> 14 

<211> 1140 

<212> DNA 

<213> Homo sapiens 

<400> 14 

agaataaatt ccagggcttc agtctgcctt tggttcgcaa gtttgcccac tcgattctgc 60 

agtgcttgga tgctttgcac aaaaacagaa taattcactg tgaccttaag cccgagaaca 120 

ttttgttaaa gcagcagggt agaagcggta ttaaagtaat tgattttggc tccagttgtt 180 

acgagcatca gcgtgtctac acgtacatcc agtcgcgttt ttaccgggct ccagaagtga 240 
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tccttggggc caggtatggc atgcccattg atatgtggag cctgggctgc attttagcag 300 
agctcctgac gggttacccc ctcttgcctg gggaagatga aggggaccag ctggcctgta 360 
tgattgaact gttgggcatg cctcacagaa actgctggat gcatccaaac gagccaaaaa 420 
ttttgtgagc tccaagggtt atccccgtta ctgcactgtc acgactctct cagatggctc 4 80 
tgtggtccta aacggaggcc gttcccggag gggaaactga ggggcccacc ggagagcaga 540 
gagtggggka acgcgctgaa ggggtgtgat gatccccttt tccttgactt cttaaaacag 600 
tgtttagagt gggatcctgc agtgcgcatg accccaggcc aggctttgcg gcacccctgg 660 
ctgaggaggc ggttgccaaa gcctcccacc ggggagaaaa cgtcatgaaa aggataactg 720 
agagcaccgg tgctatcaca tctatatcca agttacctcc accttctagc tcagcttcca 780 
aactgaggac taatttggcg cagatgacag atgccaatgg gaatattcag cagaggacag 840 
tgttgccaaa acttgttagc tgagctcacg tcccctgatg ctggtaacct gaaagatacg 900 
acattgctga gccttactgg gttgaaaagg agtagctcag acctgttttt atttgctcaa 960 
taactctact catttgtatc ttttcagcac ttaattttaa tgtaagaaag ttgttcattt 1020 
tgtttttata aaatacatga ggacaatgct ttaartttta aaaaaaaaaa aaaaaaaaaa 1080 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaagg gcggccgctc gcgatctaga 1140 

<210> 15 

<211> 2008 

<212> DNA 

<213> Homo sapiens 

<400> 15 

gccaggagac cctgaaacat gaaaccaaac aggctttgat attttttttt ttttaattac 6 0 
tttccccttt tgcttgattc ttcttccttg gtatcatatt caaaggagga aagaatggat 120 
gacacttagg gacaggtcac taagcagaat aggtattagt tggtttttta ttatttttaa 180 
atttatatag ctctcatgta ttgaaggtgc tactttaaaa actgtgttaa tgtacttgca 240 
aatctcctgc tggctcatga aacagcagaa ttccagccaa ggcaaattca gttggatcta 300 
gggcttgaaa actgcccaag attaaagagc taagatgaaa tagtttgaat aaactggtaa 3 60 
aataacaatt catactatct ctacatattt ttaggatatg aatttttttt tcctgctggg 420 
tagattgtcc agtgacttat ggcatgaatt tcttttcatg ctaccttcaa tcttcaacta 480 
aagatttcta aaaggggtaa gaaatgaggc agtagtttat taaatacata gaagtacaca 54 0 
gctattatat gctgtggctt tgagaagtta acttttgtgg aatatgaaac caaaggaaga 600 
atttccatgt agataaatta agaataggga aaaacatcta cctaaaagat ggttgtccct 660 
aaaaaactgg aaacatctga aatgctctat ttatgttatt attcctggga gcttatagcc 72 0 
cattattttt actttttttt tttaattcag aagactagaa cagaacttaa attttacaaa 780 
cttttgatca taatgctttt gcccatactg tctcgtcctt agccccagtg acatgtgctg 84 0 
atcctcctgc ctttagttct aaatggttct gaatagcttt aaaagatgaa taagaaaaaa 900 
gatcaagctc ttttgaggct agagggctca tatggagatc taaaaccctc catgttcatt 960 
tccagacttg gtcaggcaca tacatagtaa attataatca atcatgggaa ttacataagg 1020 
ataatgaggc ccaactgaaa ccaagtttca gtctgcctta cctttacccg tccttgagaa 1080 
cagcggtcca ggagaatcag gcagtctgtg gcctcctgta gcagggcgct cttaacagac 1140 
tcaggtgtaa ggtttggatc ccttgctaca tcacaaatca gtttcaagag ggccttcagt 12 00 
aagaccacaa gtctgcagga aactctggaa tcaggaagaa aagctatgtt catactctaa 1260 
atctggatat taaaattgga agagacttca aagactgtca agtggaaagc tatcatttcc 1320 
taaattaagg aacttaggtc aaagttaaat gaaaaagacc taaaaacaga accaaagaca 1380 
gcctctagat ttcttaccct caagtctcct gttagcatac tgcctataca cacagacaca 1440 
ccctctgcca cactgctctc ttccttccag aagcttggtt ctactgtaag caacagctcc 1500 
ttcatgggct gagaagggga aaccaggatc tccccaacca agggcctata cttttatttt 1560 
tcaactctat taactgaact atgcttggag agagccctga atcctttaac tttaatgcca 1620 
tcttaggcct ggaagttaga gtgagggaaa tgagcttggc ttctgggact gtgtcaagtt 1680 
gaattttctg tcatttaatt tcagatccta gctcatcatc agtgaagtcc agcctactta 1740 
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cttgtaacta ttaacctttc taaaagtttt catcgccttg gtaaagctcc agaaatggac 1800 
aatgctagtg actgcacaat attgtgactg tacttaatgc cactgaactg tacactttaa 1860 
aatggaaaat ttatatgtat ttttaccaca ataaacaaaa aaccctaaaa aaactttaat 1920 
gaaaggtgga aaataattta acttayaatg tgaaaataca atgtgaaatg tacaataaat 1980 
catatttatg gcaaaaaaaa aaaaaatt 2008 



<210> 


16 














<211> 


371 














<212> 


DNA 














<213> 


. Homo 


sapiens 












<220> 
















<221> 


misc 


feature 












<222> 


(350) 












<223> 


n equals a,t,g, 


or c 










<220> 
















<221> 


misc 


feature 












<222> 


(360) 












<223> 


n equals a,t,g, 


or c 










<400> 


16 














agagagctag 


agggactagg 


agataatgtg 


tatgtaggtt 


tatgtgatgg 


gatatcaccc 


60 


tgaagagttg 


tgtcttttgt 


ggccagtgac 


aaatccagga 


aatgaatgtt 


gctgataggg 


120 


ataaatcttg 


aggctgaggg 


cgggtggtac 


agatgtgtat 


gggaaacccc 


aacccctata 


180 


tattgtaaat 


agatgggctg 


ggctaaacat 


tgttgccgtt 


tcatacttct 


accaactcag 


240 


cttttacaca 


ataaagctct 


actgtctctg 


aaaaaaaaaa 


aaaaaaaaaa 


aaaaaaaaaa 


300 


aaaaaaaaaa 


aaaaaaaaaa 


aaaaaaaaaa 


aaaaaaaaaa 


aaaaaaattn 


gggggggggn 


360 


cccccccccc 


c 










371 


<210> 


17 














<211> 


763 














<212> 


DNA 














<213> 


Homo 


sapiens 












<220> 

















<221> misc feature 
<222> (6) 

<223> n equals a,t,g, or c 
<400> 17 

aaaaanaaaa aaaaaaaaaa aaacggaaat aaagtttaaa aaatcaatca acatggcctt 60 
taattttaac aattttaaca gcaagtggtg gggggagttc tcagatgagc aactggagct 120 
ggaagcactt ctgtggtcaa gcaggcagcc catggggttg catcttcctg ttgggggatc 180 
atccattttc ttcaatgaat agttttaagt cttgtcaaat gctcacacag aggcccgcta 2 40 
ttaaggaggc agacaggcaa cattcaatac gaaggcagga caagctcagc cccgctcctt 300 
cattcgggca tgtgtcatta gggatgacat tctctgaagg ctgcccggct tgaatggcca 3 60 
aatccctgca tcatggcttt ctttaattcc ctctgctccc aactcacaaa atgaggacct 420 
ctcttttaag acgaraaagg cactgttcct caaaggtata catttggaac ttcaataatg 4 80 
aaagcatctc ttgcttggca ggtggaatat aggcaatttt ggatttttaa tgcatggcat 540 
ggggcgggag tgaaatatct tgccagggct tgtttgccct ataatgggag agaaccaggc 600 
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ctctggatga tacggtatca aacactgctg ctcctttctg ttttcttttg tgggaaaggg 660 
aggaggatag aatggagagg aattagtggg agcctggggg aagttcaaaa taaagaaact 720 
gtgaaatcct ccacctcaaa gttgggtctg caccaggatt ctg 763 

<210> 18 
<211> 1926 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (898) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1024) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1083) 

<223> n equals a,t,g, or c 
<400> 18 

aataacttga ctggaattct agaaaccgct gtcagagcca ccaacgcaca gtttgacagt 60 
cctgagatcc tgcgaaggct ggacgtgcgg ctgctggagg tctctccagg tgacactgga 120 
tgggatgtct tcagcctcga ttatcatgtt gacggaccaa ttgcaactgt gtttactcga 180 
gaatgtatga gccactacct aagagtattt aacttcctct ggagggcgac ggatggaata 240 
catcctcact gacatacgga agggacacat gtgcaatgca aagctcctga gaaacatgcc 300 
agagttctcc ggggtgctgc accagtgtca cattttggcc tctgagatgg tccatttcat 360 
tcatcagatg cagtattaca tcacatttga ggtgcttgaa tgttcttggg atgagctttg 420 
gaacaaagtc cagcaggccc aggatttgga tcacatcatt gctgcacacg aggtgttctt 480 
agacaccatc atctcccgct gcctgctgga cagtgactcc agggcacttt taaatcaact 540 
tagagctgtg tttgatcaaa ttattgaact tcagaatgct caagatgcaa tatacagagc 600 
tgctctggaa gaattgcaga gacgattaca gtttgaagag aaaaagaaac agcgtgaaat 660 
tgagggccag tggggagtga cggcagcaga ggaagaggag gaaaataaga ggattggaga 72 0 
atttaaagaa tctataccaa aaatgtgctc acagttgcga atattgaccc atttctacca 780 
gggtatcgtg cagcagtttt tggtgttact gacgaccagc tctgacgaga gtcttcggtt 84 0 
tcttagcttc aggctggact tcaacgagca ttacaaagcc agggagccca ggctccgntg 900 
tgtctctggg taccaggggg cggcgcattc ccacacgtga arctcgcggt cctcccargg 960 
agctgcgggt gatgttcgtt gcactgctag acacgaaatt cccattgacg tcctgcagga 1020 
actnatkrct gcaggtgtcc tgcccttccg cccacgagtg cgccatgttt cagcggaggc 1080 
cgntgtggga gaagccacgt cgtgtttcam atgtcggagt cgaatgcatt tktaaatccc 1140 
taagtcaagt aggctggctg cactgttcac atttgtctct aaaagtcttc atcgctaaaa 1200 
gataccataa tttgctgagg cttcttaagc tttctatgtt ataatttata tttgtcactt 1260 
taaaaaatcc atttctttta gaaaaaatta gggtgatagg atattcatta gttaagatgg 1320 
taacgtcatt gctatttttt taacatcctc tttagaggta atttttgtta acataaccaa 1380 
aaattaaatt gaaacaaaat gtcccaacta agaaaatata tagagcattt tatttttttt 1440 
tagtgttgta aaatattaac ctctgtgaga tcctttgtat cttaatgcat tacctttaca 1500 
catatttatt cttattttct ctcctttcag agtttacatt tttatattta atttactatt 1560 
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tcagattttt aaaatagtat agaaaaaagt aggagtgata gagaacaaaa atactcttat 1620 
acagtgcaac ccaaataccg cgaatgcatc agctaaagca gcgtgtaaat aggagtgacg 1680 
agaaagttaa tggagtattt tattttcaaa gttcctgata agcattggaa agaaatcgac 174 0 
atggataatg aagatttcct ttttccttgc ctattttttc attgtaaata tttatatact 1800 
actgmccaag atgttggggt gggggggatt gttttttgta aaaatgtcat tatcaggtca 1860 
cataaatctg cctttatgtt gcataagtga aaatttagaa aattaaaagc aattatcttt 1920 
magaaa 1926 

<210> 19 

<211> 2301 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (190) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (2052) 

<223> n equals a,t,g, or c 
<400> 19 

tcttatcaca tctaagcctt accaggtaga gaaggtacta aatacacttt agaagtaaaa 60 
atatgaagta ccgagaggct aaacccactg gcctaagatc tcaccaaagt tcatgaaaac 120 
caggactagg acccacggct cccaaagccc gttcttgctg tgttgtgctg cctccatatc 180 
cgtcagaagn agcctttcca gaatgattct gggcatatac taagaagagc aggtatggaa 240 
agatctattg tcagggaatc ttagaattcc ctacacgagt gggagaaaga tgtccaaatt 300 
ccttacgcat ggtattcatg atggtgccct atctaagtcc aggactgttt tcctacagcg 360 
tgcctcaaaa gtgttgtaga gggcaggatt ctacattcac agcctgttcc atctacgaga 420 
ttttccagat gctacttgtg gtagacattc ctaactcatg gtacttagcc accagagatc 480 
atgatggaat gagtgggtgg cttttctacc tgccattccc tcagaattca tgargggtgg 54 0 
gggacagggg gaccggaatt gtcttagcac cccaatgtta tgacaaaact atgctacttt 600 
agaaacgcag tctgtttttc accaattgac atactactga tctgaagtaa ccagtgccat 660 
cataagaaat tactgcatta agaaaatcct tgctgtgccc tttgaaaagc tgttcagaaa 72 0 
tcatttacag tgatctttca tctcggtcgc tgtagtgaac attttagtgt gataaatttc 780 
aaaattctaa acaaattacc cacttttata ttggaaatct ctaccagaac tccctcttca 840 
tttttwaagg catacatttg cttgttttca agatcaagaa ttctgagcta gctttaagta 900 
gcaaactgat ttatatgtgc aattatagga tgcattaaga tgaatgatag cctttacata 960 
ttgaaaactt tgcagacgtt ttgttttgaa aatggcattg tatagtaaat gcaaattaat 1020 
tttgtaaaat tatgttaaag agtatgttca gacactttct gccatggcca aaaagtatgt 1080 
atgaaagtat gtgtgtattt gtttgtaaaa ggatgccaat gttttacctg atatcttagt 1140 
gacacttcag ttatctatgc attctttaga tctgtgattc ggtaaacagg cagccatgtt 1200 
cacgatgcct tctatgtctt accatatttt taattaacct gttaaataca gcttaaaata 1260 
tttttatttt atttattcta tttttactga aatatactgc attattgtgt taatgtatta 1320 
tctttcctgg atattatctc ccagtgtatc cagatctaag taatctcagt gaactataca 1380 
ttgcctaaaa agtggttttg taatgatttg tagtcacatt tctattggga tatgtagaag 144 0 
aaaaggcaaa atgcttaaag ttccttttat tttttaaaag cagctagata gacacagact 1500 
tgccacctca tacatctgct ccttggcaac atcaagggga acgactagcc aacatgccta 1560 
tggctaaaaa ctttcctttg cagactaaag cactgcttgg tgcttcgttt ttctaccctt 1620 
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cacaacatgt gtgatttcat ctaagagata 
ctggatacaa gatcactcat agctaattag 
gcatgaaggg acattagacc catttccatt 
ctgctacttc tttttaaatc cactttatga 
acacaaggcc attgcctgga agccccagag 
cccaggcatt gcaacacaaa ctcaagattt 
gatattagca caatttaact aataagcccc 
atacacatct anactgtgtg ccacacggcc 
aagataccca ctcacaccgt gtcaacgcaa 
cttcccctga aagaacgctt tgttttcctt 
catttaaatg taatttgttg tgagaataaa 
gcggccgctc gcgatctaga a 

<210> 20 

<211> 538 

<212> DNA 

<213> Homo sapiens 



tatacatgta cacatgccct ttgtttccac 1680 
gaccattgtt ttttgttcat ctgtcttgtt 1740 
aaaataagtt cttggtgata aactgtggca 1800 
tttcaagatg gacacttgta agatgactcg 1860 
ctttcctctg tttgtatggc ccgttcatgt 1920 
caccacaaca tgacaagcat tttcctaact 1980 
ttcgctctct agttggccag gcttaaccta 2 04 0 
agtagaaagt ttaacttcag cttcagggca 2100 
gcagtagttc ctggcctcca gagcagctta 2160 
tatgcccttt tcctgttgac cactttt'aca 2220 
tttagctgca taaaaaaaaa aaaaaaaagg 2280 

2301 



<220> 

<221> misc feature 
<222> (507) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (514) 

<223> n equals a,t,g, or c 



<400> 20 

agaggccgcc aacatgatcc tggtggatga 
ggaaggcaag ggtatttttt acaacatcaa 
catctccgcc ctgagtctca tcactctgtc 
cgccatgcag atcctatgga tcaacatcat 
agggcggctg ggagccctgt gtctctttac 
ggctgtgccc aaggctatag ggatgaacaa 
aaaactgaag tgtgttgcac tggagtgaga 
tgggccggca gagctgggtg aggatggaac 
tgggcaaacc tgcatgggtt aattctnatg 

<210> 21 

<211> 1403 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (1370) 

<223> n equals a,t,g, or c 



tgacttctca gccatcatga atgcagtgga 6 0 
aaactttgtc cgattccagc tgagcacgag 120 
caccgtgttc aacctgccca gccccctcaa 180 
catggatggg ccaccgggca gaggtgaggc 240 
ctacctgcgg ggcttcctcc aggggctgct 3 00 
atacagccac tttccatcag gagttcccag 360 
ctgggagtag aaggcagagg agaaagtacc 420 
tttctgcttc ctctggctgg atgctctctc 480 
cttnaatttc aagtcaccca gtcactgg 538 



<220> 

<221> misc feature 
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<222> (1386) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1393) 

<223> n equals a,t,g, or c 



<400> 21 

ggcacgagtg gccacatttc cagtacccag 
acagaacatt cccatcgttg cagaaggttc 
gccaagacga gctggctaga ggatrgttct 
gctggaggcg tgatcctggg tgtggccctg 
ctcctgtatc tggagctggg agacaagccc 
atcctcatcg ctgtgggcgc tgtcatgatg 
atccaggaat cccagtgcct gctggggacg 
tgtgaggtgg ccgccggcat. ctggggcttt 
aagcagttct atgaccaggc cctacagcag 
aaggctgtgg tgaagacctt ccacgagacg 
gctttgacca cctcagtgct caagaacaat 
aacctcttca aggaggactg ccaccagaag 
ctcatcggca ttgctgccat cgtggtcgct 
atggtgctgt gctgtggcat ccggaacagc 
acagggacct ctgcagtgcc ccctaagtga 
ctgtgtatat aacgtttccg gtattactct 
ttgtttttgt tctgaacttt cctgttacct 
tgtatgagtg gagacgggcc tgggtcttgg 
gggtcccagg gtgctctgcc tgctcagcca 
ctcagcttgg ccaacttggg gggctgtgtc 
agctcacctt gttccctcct gccccggttc 
tcatgcacct gtcctttcta acacgtcgcc 
catttaataa agaaggaaca tcaggcatgc 
gcccgntacc canttggccc aat 

<210> 22 
<211> 478 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (474) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (475) 

<223> n equals a,t,g, or c 



tagtcatctg tgccaggggg ttatccaggt 60 
tatcagctag cactgggttg gacgacactt 120 
ccggacctgg tcccacgtgg ttcccagctg 180 
tggctccgcc atgacccgca gaccaccaac 240 
gcgcccaaca ccttctatgt aggcatctac 300 
ttcgttggct tcctgggctg ctacggggcc 360 
ttcttcacct gcctggtcat cctgtttgcc 420 
gtcaacaagg accagatcgc caaggatgtg 4 80 
gccgtggtgg atgatgacgc caacaacgcc 540 
cttgactgct gtggctccag cacactgact 600 
ttgtgtccct cgggcagcaa catcatcagc 660 
atcgatgacc tcttctccgg gaagctgtac 720 
gtgatcatga tcttcgagat gatcctgagc 780 
tccgtgtact gaggccccgc agctctggcc 840 
cccggacact tccgaggggg ccatcaccgc 900 
gctacacgta gcctttttac ttttggggtt 960 
tttcagggct gacgtcacat gtaggtggcg 1020 
ggactggagg gcaggggtcc ttctgccctg 1080 
ggcctctcct gggagccact cgcccagaga 114 0 
cacccagccc gcccgtcctg tgggctgcac 1200 
gagagccgag tctgtgggca ctctctgcct 1260 
ttcaactgta atcacaacat cctactccgt 1320 
taaaaaaaaa aaaaaaaaan ksgggggggg 1380 

1403 



<220> 

<221> misc feature 
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<222> (476) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (478) 

<223> n equals a,t,g, or c 
<400> 22 

gagcagaaag tagatgctta atggcagtgt tctctgaccc agacatgaat cagaatcacc 60 
tggaagggct tgttaataca aattgctagg ccacaaccct aaagtttctg attcagggta 12 0 
gggcaaggcg aggcttaaac ttcaggccag gggccacttt aagaattgct atatggccag 180 
ggccgggcgc ggtggctcac gcctgtaatc ccagcacttt gggaggccga ggtgggcgga 24 0 
tcacaaggtc aggagatcga gaccatcctg gctaacacgg tgaaaccctg tctgtagtaa 300 
aaatacaaaa aaattagcca ggcatggtgg tgggtgcctg tagtcccagc tacttgggag 360 
gctgaggcag gagaatggtg tgaacccagg aggtggagct tgcagtgagc cgagatcgtg 420 
ccactgcact ccagcctggg caacagagcg agacttccgt ctcaaaaaaa aaannncn 478 

<210> 23 
<211> 1252 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (1227) 

<223> n equals a,t,g, or c 
<400> 23 

tttcgagctc tgcaccgagg agctgccctg gacttgagtc ccttgcatcg gagtccccat 60 
ccctcccgcc aagccatatt ctgttggatg agcttcagtg cctaccagac agcctttatc 120 
tgccttgggc tcctggtgca gcagatcatc ttcttcctgg gaaccacggc cctggccttc 180 
ctggtgctca tgcctgtgct ccatggcagg aacctcctgc tcttccgttc cctggagtcc 240 
tcgtggccct tctggctgac tttggccctg gctgtgatcc tgcagaacat ggcagcccat 300 
tgggtcttcc tggagactca tgatggacac ccacagctga ccaaccggcg agtgctctat 360 
gcagccacct ttcttctctt ccccctcaat gtgctggtgg gtgccatggt ggccacctgg 420 
cgagtgctcc tctctgccct ctacaacgcc atccaccttg gccagatgga cctcagcctg 4 80 
ctgccaccga gagccgcact ctcgaccccg gctactacac gtaccgaaac ttcttgaaga 54 0 
ttgaagtcag ccagtcgcat ccagccatga cagccttctg ctccctgctc ctgcaagcgc 600 
agagcctcct acccaggacc atggcagccc cccaggacag cctcagacca ggggaggaag 660 
acgaagggat gcagctgcta cagacaaagg rctccatggc caagggagct aggcccgggg 72 0 
ccagccgcgg cagggctcgc tggggtctgg cctacacgct gctgcacaac ccaaccctgc 780 
aggtcttccg caagacggcc ctgttgggtg ccaatggtgc ccagccctga gggcagggaa 840 
ggtcaaccca cctgcccatc tgtgctgagg catgttcctg cctaccatcc tcctccctcc 900 
ccggctctcc tcccagcatc acaccagcca tgcagccagc aggtcctccg gatcacygtg 960 
gttkggtgga ggtctgtctg cactgggagc ctcargargg ctctgctcca cccacttggc 1020 
tatgggagag ccagcagggg ttctggagaa aaaaactggt gggttagggc cttggtccag 1080 
gagccagttg agccagggca gccacatcca ggcgtctccc taccctggct ctgccatcag 1140 
ccttgaaagg gcctcgaata aaccttctct tggaaccact ccaagcccag ctccactcag 1200 
ccrtggcctt cacgcttgtg gaaacancca aggcattcct ccacccctca ag 1252 
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<210> 24 

<211> 1074 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (928) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (934) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1028) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1031) 

<223> n equals a,t,g, or c 
<400> 24 

gctggccttt gctctgcgga ctggcggccc cctggcacag aggtgacatc tcaagggccc 60 
aggcagccct cttctagtgg tgccaagagg cggaggctgc gggctgccct tggtccccag 12 0 
cccactcgct cagccctgag gtttccctct gcttccccag ggagcttgaa ggccaagcag 180 
tccatggcgg gaatccstgg tagggagagt aatgccccat ctgtgcccac tgtctccctg 240 
ctgccggggg cgcctggagg caatgccagc tccaggacag aggctcaggt gcccaacggg 30 0 
caaggcagcc cagggggctg tgtctgttca agtcaggctt ccccggcccc tcgcgcagca 360 
gcgcctccac gggcagcccg gggccccacc ccacgcactg aagaggccgc ctgggctgcc 42 0 
atggccctga ccttcctgct ggtgctgctc accctggcca cgctctgcac acggytgcac 480 
agaaacttcc gacgcgggga gagcatytac tgggggccca cagcggacag ccaggacaca 540 
gtggctgctg tgctgaagcg gaggctgctg cagccctcgc gccgggtcaa gcgctcgcgc 600 
cggagacccc tcctcccgcc cacgccggac agcggcccgg aaggcgagag ctcggagtga 660 
cggcctggga cctgccactg tggcgtgcgg ctcctccccg cgccgcgagg ccgcgacctc 720 
tgccacgtgg accgcgcgcg gggcgctccc tggtggcgat ggcgcggcac tggccgagca 780 
ctgcgggggc tttcctcctt gttggttgct gagtgggcgg ccaaggggag aaaaggagcc 84 0 
gcttctgcct cccttgccaa aactccgttt ctaattaaat tatttttagt agaaaaaaaa 900 
aaaaaaaaaa aaaaaggcgg ccgtttanag gatncctcga aggggcccaa gttaacgcgt 960 
gcatgcgaag tcataactct ctccctataa tgatcgtatt ataagtaagc actggccgtc 1020 
gtttttanaa ngtcgtgaat ggggaaattt gctaactttg ggaacttttt gaaa 1074 

<210> 25 

<211> 1186 

<212> DNA 

<213> Homo sapiens 



<400> 25 
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tatcagctca agccttacac cayccacctc 
ctcatccaac tgtaccaccg tatccctcac 
gaccccagca ccagccttct ggaacagggc 
atctccagcc ccaaggacca aacagtattc 
atcctggctc tgtggccctg ccacatgggg 
ctggacagat tccaattcac agagcacagg 
ggtcagggtg gcattaaaat ggactccaaa 
ctgtatattt catatgtacc tgttaaggta 
taaaaaacac cagtgctctt tcgttgtatt 
aaaaaatgtg ctgttaagcc agtattaggt 
gttttttt : ct ggcagatctg atgctgattt 
ttaaattcat ttagtgaatg ttctattatt 
taatggcact atgaggattt tttttttctt 
ttaggtataa aaatgcaata cagattttta 
ttaccagtta tttgcaagca aaatgtaatt 
acaaactgta aatactgcat ttcttttgcg 
atatatagca ttgtacatat gacaagtctt 
gtacagtata tgacctttaa tttctttttt 
ggttgggcat tttaattcat gttaataaat 
gacgcgtggg cggacgcgtg ggcggacgcg 

<210> 26 

<211> 888 

<212> DNA 

<213> Homo sapiens 



atcaaggacc tccacttttt ccttcgagtg 60 
aagctacaca tcataccact ttgggaccgg 120 
cacattgtcc attacctgtc acaggtcctc 180 
caacacctac tgcttcaggg ttctgtcctc 240 
ttcaaggacc tcagcaggca tctccagtgc 300 
tgccaccaac atttcaaaac aattaccatg 360 
aacatttttt taaatgttct gtaagataaa 420 
ctttttaaag cttgtacatg aacctttgta 4 80 
tttctcattt ttgcttttta aaattccttt 54 0 
atctttattt tgtaagtgaa cattccagct 600 
gatgctgtat gatctttttt ttttttttag 660 
ttatacatac acattaagta ctcagctaag 720 
tcctgtcagc agcagttctg tgaatgcatc 780 
tattttggtg tggacatggc tcattttgtt 84 0 
taatgtatag atgatttcta atgtctcctg 900 
tatataattg cttacagctt ttctcatttg 960 
ttgcaaaact gtgtgatctt tgtgaaagta 1020 
attttaaata tactgtcaca ctgaagcact 1080 
cacaattatg tcagttccca cgcgtccgcg 1140 
tgggcggacg cgtggg 1186 



<220> 

<221> misc feature 

<222> (670) 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 

<222> (675) 

<223> n equals a,t,g, or c 



<400> 26 

gcccccaccc gctgtgactg cattctggga tccccagcct gggaatccaa gagctgtcgg 60 

cccattttat tcctccctcc cagacctgac cccttcatcg gggctcaaga gacctctctc 120 

tccaaatctc catttgcctc ctctggctaa gctggaaaat gcacactctg ccctgggtgt 180 

ttccatatta tccgcctgcc cttcctcctg ggtgcctccc gtagccttag taagggctct 240 

gctttcctgg gcccctagag ctgagccatg ctttgccata aaggtgctcc cggcttgcaa 300 

ccaatgtgtc tgcttgtgca tctgtctgtg ggtgtggtgg ggagggaggg gaccaggtgg 360 

gtactggcac tctggggtcc ggactttatg tccatggagg ccccaattga ctcagttcaa 420 

gggtcactga ggctttgctg atgtagggag agggccagag ggaggctcca ccccagccgg 480 

gctgagccag ggaacctggg acaaaggtca ggtggctgat tccaggtagt gttttggagc 540 

tgggcagtca gtggctgggc ggggacatat gcccaagagc caccatgaac tcccaggggc 600 

ctccaggcag gggccctcca tcccgcacca agtctttcaa catgatgtcc ccgacgggcg 660 

acaactcggn ctacnggctg agattaaggc aggcaagagc ctgaagccga cgccccagag 72 0 

caaggggctg accacagtgt tttcaggcat cgggcagccg gccttccagg taggcgggcc 780 

cagcaggagc ctgcgacccg gcttccctgg ccctaggcca ccgggcgctc agccccaccg 840 
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cttctccctg cagcccgatt cgccgctgcc ttctgtgtca cctgcact 888 

<210> 27 
<211> 789 
<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (420) 

<223> n equals a,t,g, or c 



<400> 27 

gggtcgaccc acgcgtccgg ttggtcttgt 
aatccaacta aaagtcttca ggaagaagaa 
tacgatgagc tacacaaggt tcattactta 
ccaaagatga gattagatga cttctggtca 
ttactgaggc attgcaagta cctcataaga 
gatcccctta gtgctctgaa atatttacaa 
gacccagaag agacaaaaga gtttcagctc 
agattttaca gctctgggct tttctgatgt 
ctttgacacc ttagtaaatt tctttcctga 
agacctcatc acactgtaac tgaagagtca 
ttttccgtcy tttggattgc agctccactg 
tgcaccagag ttctgaaggg atcttaacca 
tgacctcaac cccgctctcc tcatcctatt 
atactttcc 



gtctataaga atgatcaagc tgcaaaggat 60 
ccatgtccaa ggtttgccca tcagcttgta 120 
tttggtggga atccaggaaa atcttgctct 180 
ctgaagttgt gtagaccttc aaaagattat 240 
aaacacakgt ttgaagaaaa ggcccaagtg 300 
aatgatcttt atataactgt ggatcattca 360 
ctggcatcag ctctattcaa atctggttcn 420 
ggatcacacc tatgctcaaa gaactcagct 480 
cagcatgact cctcctaaag gcaacctggt 54 0 
ctggacacag aaatggaaaa caggagtcga 600 
actgacagta aagctgcagt gattgaggac 660 
tcacaagttt ttaccctctt ccttcatgcc 720 
cctaaattag gctaataaag tgaaattggt 780 

789 



<210> 28 

<211> 847 

<212> DNA 

<213> Homo sapiens 



<220> 

<22 1> misc feature 
<222> (799) 

<223> n equals a,t,g, or c 



<400> 28 

ctgtcctgag ctgttcactg cttggtggct accttctaag agtgagcatc tcacaagcag 60 

gtgtcttaag tgaggaaatg gaagctgcag cttcttaaac ctgggaatta gtagagcatt 120 

acccctgctg tattctatta gaggtcaagc catcactgaa gccatattca aggagaggga 180 

tcgtgcacac tcttccggaa atacgaccac atgagggctg ccatcctgga aaaaatgcct 240 

cttgtggagc gagatggccc tcaggctgat gaggaagcaa aggaaagcaa agaagcagcc 300 

cagctttcag aagcagcccc agtgcccaca gagccccagg cctcacagct cctggatctg 360 

ctagatctcc tggatggggc ttctggggat gtccagcatc ctccccatct ggacccctcc 420 

ccaggaggtg ccctggtaca cctgcttgac cttccctgtg twcctccacc cccagctccc 4 80 

atcccagatc tcaaagtgtt tgagcgtgar ggagtacagc tgaatctgtc tttcattcga 54 0 

ccccctgaaa accctgcttt gctgttaatc accatcactg ccaccaactt ctcagagggt 600 

gatgtcaccc atttcatctg ccaggctgct gtgcccaaga gtctccagct gcagctgcag 660 

gcccccagtg ggaacacagt tccagctcgg ggtggccttc ctatcaccca gctcttcaga 720 



WO 00/55351 



19 



PCT/US00/05883 



atcctcaatc ctaacaaggc ccccctgcgg ctaaagctgc gctcactacg accactttca 780 
ccagtcggtg caggagatnt ttgaggtgaa caactgcctg tggaatcgtg gcagtaatgt 84 0 
ctccaat 847 

<210> 29 
<211> 666 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (4) 

<223> n equals a,t,g, or c 
<400> 29 

gganccatgg gagtatgcac atgggatcat aatccattct gtggtttgga aaaagaaaat 60 
gttaacctct gctttagagg gtagctacta gctttgttgg ggataaaagt gtaatacatg 120 
cacttttgaa ctctgaaagt ttgccaatct gaaaaggggt gtttctgaag accactatct 180 
tttacgaaca cttaaaaata agtgtttgca gttgtgtatg ggcacgatac tgtattcttt 240 
acatttttat ggccctacag ctacttctta tccctgcaag tatataaatt. aaaaccaagt 300 
cactttagaa cagctttgaa actagagttt caaaggtaaa aggatctcat gtttctgaat 360 
ctgcgtaaag caagatggct gtgatttgac aggtttaatt gctagktttt ataggtggat 420 
agaaatgaat agtttggagt ctttaaaatg ttttaaaaaa tgtttgctta ctatctatat 480 
atatgacatt attcccaatt agttttatat ctccaagata tatatatgta tataggtata 540 
tacacatatg tatatataca tagtctatat attctatata agaatatatt ccaataagaa 600 
tatattccat acgggaatat attagtcatt gatgtatttt gccggtaaaa ttaaaagata 660 
ttttaa 666 

<210> 30 
<211> 517 
<212> DNA 

<213> Homo sapiens 
<400> 30 

cgctcggctt cctgggtctg gctgctgccg cccgccggtg tccgcccgtg tcgcgccggg 60 
gcaccaagga gccgttggag ggtccgggcg gaggcccgct cgtgtggaag tcgtcgacgc 120 
cgccgctcgt ccgtcctccc gtccgttctc gctcccggcc gccatcatgc tggcgctcat 180 
ctcccgcctg ctggactggt tccgttcgct cttctggaag gaagagatgg agctgacgct 240 
cgtggggctg cagtactcgg gcaagaccac cttcgtcaat gtcatcgcgt caggtcaatt 300 
cagtgaagat atgataccca cagtgggctt caacatgagg aaggtaacta aaggtaacgt 360 
cacaataaag atctgggaca taggaggaca accccgattt cgaagcatgt gggagcggta 420 
ttgcagagga gtcaatgcta ttgtttacat gatagatgct gcagatcgtg aaaagataga 480 
agcttcccga aatgagctaa cataatcttc tagataa 517 

<210> 31 
<211> 2675 
<212> DNA 

<213> Homo sapiens 



<400> 31 

gcgaggtcac gtgacggagc gccggagcgg agggagccgg ggctgggagt tctcctgagg 60 
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gaagaggagt ggagtagggg ggacgcggcg gcggcgttga caatgagttt tcttggaggc 120 

ttttttggtc caatttgtga gatcgatatt gttcttaatg atggggaaac caggaaaatg 180 

gcagaaatga aaactgaaga tggcaaagta gaaaaacact atctcttcta tgacggagaa 24 0 

tccgtttcag gaaaggtaaa cctagccttt aagcaacctg gaaagaggct agaacaccaa 300 

ggaattagaa ttgaatttgt aggtcaaatt gaacttttca atgacaagag taatactcat 360 

gaatttgtaa acctagtgaa agaactagcc ttacctggag aactgactca gagcagaagt 420 

tatgattttg aatttatgca agttgaaaag ccatatgaat cttacatcgg tgccaatgtc 480 

cgcttgaggt attttcttaa agtgacaata gtgagaagac tgacagattt ggtaaaagag 540 

tatgatctta ttgttcacca gcttgccacc tatcctgatg ttaacaactc tattaagatg 600 

gaagtgggca ttgaagattg tctacatata gaatttgaat ataataaatc aaagtatcat 660 

ttaaaggatg tgattgttgg aaaaatttac ttcttattag taagaataaa aatacaacat 720 

atggagttac agctgatcaa aaaagagatc acaggaattg gacccagtac cacaacagaa 780 

acagaaacaa tcgccaaata tgaaataatg gatggtgcac cagtaaaagg tgaatcaatt 84 0 

ccaataaggc tatttttagc aggatatgac ccaactccaa caatgagaga tgtgaacaaa 900 

aaattttcag taaggtactt tttgaattta gtgcttgttg atgaggaaga ccggagtagc 960 

ttcaaacagc aggagataat tttatggaga aaagctcctg aaaaactgag gaaacagaga 1020 

acaaactttc accagcgatt tgaatctcca gaatcacagg catctgccga acagcctgaa 1080 

atgtgaactg aacaggagaa aaaaagaaaa gcmaaaaact cctgtwaccc ttgarattaa 1140 

gttcagcagg ttaaagatgg ttgcagctgg agggggcgga aaaaggccaa aactccatat 1200 

atgttagtct tcctttatct tacagcgcay wtttatttta tgatataatg aaatgttcgt 1260 

tcatgtatat acatttttaa aagtgctttc tttgaaacac tggaactttg ttaagctgcc 1320 

tttttttttt taacttccta ctttgatgat aagcactcag atatatatca gcgtaaacat 1380 

gaaaaatttt catgtgagta ggctggtatt tgtaattttg ctttctttct gcataatgtt 1440 

gattataaat cctctctttt caggctaatg attacctctt attctctaca tgcaaaaaat 1500 

taaatatttt gtgttcaaat aaaattagaa aacytgagtg gcctcttgtg tcctgcagag 1560 

atttaaaaca tggcatctca atatttttga gaactacatt tgtttttaac atatgtgttt 1620 

gagaaaagca tatggagtgt ttcaccgcag gcacttctga gtaccattcc atggcttcca 1680 

gaattttatc ctctttgagg tcttctgtgc tatgaatatt agatttcttt ccccaaggga 1740 

ttatgtggca ggtcattatg gccttctttt ttttggccat attaagtaac agttttgcta 1800 

tattccagta gtaccgttgt gtgttttctg caatgtggag ttgacttagc ttggcatttt 1860 

agatttgtta aaactatttt ttccataaat actttgaaac gtatttatat atttcaattt 1920 

aaggaatctt tttgccatgt gtatgcaaat attattttct tcatacattc attttctttt 1980 

caggggaaaa ttttgggatg ggggactcag gaggacctgt gaagcatgta gttatctaga 204 0 

tctgggtaat ttcatgttta ttaaactcga actttggcta gttaaactca tattgaaact 2100 

tcatctagtc tcttaatttt ttaacactaa attcaagtca tttgttttaa gtctctaaaa 2160 

aagaagattg cagtcatcca ttcatatgca tggggtctga tcgcaaatac actaaatgtg 2220 

gagtgtagga accaaaatga aacctgctgt atggaaacta ctttcactta tggttcattg 2280 

gtttttgtac caatattttt tatgcacttc agtgcaagtc ttgtcagtta accttacttt 2340 

atgagtaagc taaataaccc aaattacatt tctttaaacc tgttttacta ctatggcact 2400 

ttgataaaat ggtcaggaac caactttact ggcaaaaggg tccatgtacc accatgtgct 24 60 

ggagcatctg ttctacatgt ggatatcwat gaatggtaat gttttccttc atgtaagtgc 2520 

ctattcagag tttcagaatt ttaaaatgcc aaatattttc atggtcattt gcatgtagta 2580 

agccagaaaa tattcaaaga gattttgaaa accaattgta tttaaccagc ctcaaattgt 2640 

gcaaccatga tgtataataa agaatttgaa acaga 2675 

<210> 32 
<211> 277 
<212> DNA 

<213> Homo sapiens 



<220> 
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<221> misc feature 
<222> (109) 

<223> n equals a,t,g, or c 



<400> 32 

agccgcaccc ccagcacttc ggacatggcc gaggaaggca gagtggccag cgggggcccc 60 
ccagggctgg agacctcgga gtctctcagt gactcactct acgactcgnt gtcctcttgt 120 
gggagtcagg gctgaggggc tgcgccacgc cacggccccg ctggagctgg ggaccacaga 180 
ctggaccggc tctcttcatg cccagccccc ggagacgggg accccttccc tgaagggacc 24 0 
aaggaggcag gtggataaga aggttgaaaa gggggtt 277 

<210> 33 
<211> 921 
<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (2) 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 
<222> (839) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (846) 

<223> n equals a,t f g, or c 
<220> 

<221> misc feature 
<222> (886) 

<223> n equals a,t,g, or c 



<400> 33 

cngtggcttt cctgcaccac tgccccccac caggatgatg gagagtaaga tgattgctgc 60 
catacactcc agcagtgcag atgccaccag cagttcaaat tatcattcct ttgtcactgc 120 
ttcatccacc tctgtggacg atgcattgcc tttaccactt cctgtcccac aacctaagca 180 
tgcttctcag aaaacagttt actcctcctt tgctaggccc gatgtcacca ctgaaccctt 240 
tggtccagat aactgtttgc atttcaatat gactccaaac tgccagtacc gtccccagag 300 
tgtacctccc catcacaata aattggagca gcaccaagtg tatggtgcca ggtcagagcc 360 
accagcctcc atgggtcttc gttataacac atatgtggcc ccaggaagaa acgcatctgg 4 20 
acaccactcc aagccatgca gccgggtcga gtatgtgtct tctttgagct cctctgtcag 4 80 
gaatacctgt taccccgaag acattccacc gtaccctacc atccggagag tgcagtctct 540 
ccatgctccg ccgtcttcca tgattcgctc tgttcccatt tcacggacag aagttccccc 600 
agatgatgag ccagcctact gcccaagacc tctgtaccaa tataagccat atcagtcctc 660 
ccaggcccgc tcagattatc atgtcactca gcttcagcct tactttgaga atggccgggt 720 
ccactacagg tatagcccat attccagttc ttctagttcc tattacagtc cagatggggc 780 
cctgtgtgat gtggatgcct atggacartc cagttgagac cctttcaacg gctttccant 840 
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cgagantttg ttttttacaa tcctaggttg caaggaaaga gctttntaca gttatgctgg 900 
gtttgggtcc aggtccccgg g 921 

<210> 34 
<211> 1467 
<212> DNA 

<213> Homo sapiens 



<400> 34 

aaaaaaaaaa gaaaagttct gtgttgatgt 
tgaattttgg aagcacttct tgaatcggat 
tgctctgttt agtttgatat taaagcaaaa 
tttaatatgt caaaagctat attgtctaaa 
ttttaaattc agaaatagag cttctattat 
tcattattaa ggaaatattt taatttcatg 
tgtttccttt tctgttctag taactcagag 
tcctaaatga acattaggca agtggtatca 
acctgcattc ctagaatttc tttgttgctg 
ttttgtaatt ttgctaatca tcagcaaatt 
ggcagttgaa ttattatgag tgattgtggc 
gtttgtctgt gttcattgga tccatctttt 
acctaaatat ctttgtttga atttaaaatg 
attgactaag agattgagag aaatctgaca 
aagaggaagt aacagtgaat ccaatatagt 
actaagcatt atcagattac gtttatttct 
aagctggatg tgaaggatct gaaaaggcat 
ttaataattg cagtattatt aaatacagat 
atttagaaaa caaagctaag tgcagtcatt 
aaaaattaaa atgaagggat ggtctaagtt 
cagtgattgc ttacaatgta tgtgataaaa 
taaatataag ataaaattta tattaaataa 
tagagaacat cgtaacaaaa tacatgaaac 
aaatgtatac attatttgat ggtttgtttt 
aaatggtgat caaaaacatg gaaaaaa 

<210> 35 
<211> 2077 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (12) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (15) 

<223> n equals a,t,g, or c 



acagtttctc ctaagaagaa gcgaggtggt 60 
taacccatgc tcttattgaa ttttttcatc 120 
ttaagaggtc ttagtttttc ctatagaact 180 
tttcagtact taagcaaata ctgagtagtg 240 
gaacacatga gaatgatttt tttctcttaa 300 
gtcatataat ggtgataagt aatacctgat 360 
gagatacgtg ttttatttgt gatagcaaat 420 
ttatcaggcc agctgcagcc tcttgccttg 4 80 
taattcttga ttaagtgacc ttgactttca 540 
cacttgcatg acgttactgc caaatatgaa 600 
agaggtttgt gccatggtga aaactttgat 660 
taaatgacat taccatgagt ctgttgtcaa 720 
ggactctata ttgttgtagt tcaggtcttc 780 
taagaaaata ttgttttcac tgcaggaata 84 0 
tcatattgtt attgtccaat catcaagtta 900 
catacatatg gatattaact taaggtaaaa 960 
taatttatgt actaattcta taaacatgta 1020 
ggactcaatg tacctttgaa aagaccacta 1080 
acaagaagca aagaaatact taagttagaa 1140 
ttcttcatgc tggaacaaat gttaaagaag 12 00 
taataccttt cacaatcaaa attttaatag 1260 
tgaaaacgta tttgtactga atttagtcac 1320 
aaaagtagcc agaaatgtta gaacaggtgg 1380 
tttatggaaa taaacaacat acatagaatt 1440 

1467 



<220> 
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<221> misc feature 
<222> (423) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (730) 

<223> n equals a,t,q, or c 
<400> 35 

cggacggtgg gncgncgaca caatgggcca yggagttccc gttcgatgtg gacgcgctgt 60 
tcccggagcg gatcacggtg ctggaccagc acctggaggc ccccagcccg ccgacccgga 12 0 
accacaacgc cggcccgtgt tgatctacag cagcaaatta tgaccattat agatgaactg 180 
ggcaaggctt ctgccaaggc ccagaatctt tccgctccta tcactagtgc atcaaggatg 240 
cagagtaacc gccatgttgt ttatattctc aaagacagtt cagcccgacc ggctggaaaa 3 00 
ggagccatta ttggtttcat caaagttgga tacaagaagc tctttgtact ggatgatcgt 360 
gaggctcata atgaggtaga accactttgc atcctggact tttacatcca tgagtctgtg 42 0 
cangccatgg ccatgggcga gaactcttcc agtatatgtt gcagaaggag cgagtggaac 480 
cgcaccaact ggcaattgac cgaccctcac agaagctgct gaaattcctg aataagcact 540 
acaatctgga gaccacagtc ccacaggtga acaactttgt gatctttgaa ggcttctttg 600 
cccatcaaca tcctccagca aggaagctgc cacccaagag agcagaggga gacatcaagc 660 
catactcctc tagtgaccga gaatttctga aggtagctgt ggagcctcct tggcccctaa 720 
acagggcccn tcgccgcgcc acacctccag cscacccacc cccccgctcc agcagcctgg 78 0 
gaaactcacc agaacgaggt cccctccgcc cctttgtgcc agagcaggag ctgctgcgtt 840 
ccttgcgcct ctgcccccca caccctaccg cccgccttct gttggctgct gaccctgggg 900 
gcagcccagc tcaacgtcgt cgcaccagct cccttccccg ctctgaggag agtcgatact 960 
aacagctacc ctctccctgc cctgggagac ctggggtggg cagggaaccc ctccctgaga 102 0 
acctcagacc cactcttcca ttgcatcctg taggacccag tggaacctga cagagcccat 1080 
aggattccct cttctacttt cttagacagc agggatgtca gggtctcaaa ctgcctaaca 1140 
ctttgtagct tttcttaaca caaaagcacc ccttctctcc taacttgggc tctgaatact 1200 
ttcccaacag gaagtctgat ctgttgccag acttcttggt tagatggctc atacatttat 1260 
ctagagaagc acactcttgc ttgctgtcaa actttagamc accatggaag gtctaagggc 1320 
atcctgtgcc agggaaactt tttaaggaat tttatctatg ggataaaccc catattccct 1380 
ctagtgtcta ctggtggctc taatactgct ttgtgctgcc tgccacactt gccctttgag 1440 
cctgcgaatg gccgctagtg agcaagctct gcttcagagc agtctagtta ggtagaacag 1500 
ggacttacca gcttcccaaa gggatctact caccattgcc aaactcttca tttccacatt 1560 
ttgtgtaggt gtcagggaac cccaaactgg tgttgctttg gggtctctaa aggagattgg 162 0 
ctgacaccac catttccccc agatccagat tctctgaggg aggttgtttc ttgagagtag 1680 
atccagagtg tcaaggatct gttagatcct ggaatccctt cttgcatcca tccctccctg 1740 
gtagctaggt cccgatatac tcctgtcttg tgagattgtc gagatgagat gggggaccac 1800 
tcttcctctg tccttcctct ctcctttcct ccatagcaag gacgaccttc cctgctccat 1860 
gcccagagta tagctagatc ccttcccctc cctaccctct gaatgtgtgc tagatcaggt 1920 
gccccactgt gtttcctgaa atccttggga gccggatctc cccatctccc ctactcactc 1980 
ttcccttttc ttctctcagt gttgtctgaa taaagtgtga aatcttttgt gttttctaaa 2040 
ttgacatttt caatgaaaaa aagaatcaca aaaaaaa 207 7 

<210> 36 
<211> 384 
<212> DNA 

<213> Homo sapiens 
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<220> 

<22X> misc feature 
<222> (366) 

<223> n equals a f t,g, or c 
<220> 

<221> misc feature 
<222> (370) 

<223> n equals a,t,g, or c 
<400> 36 

ccagcaggag aatcctcccc tgccccttgg ctcaaaggcc ctggagccca cctcccagaa 60 
gcccggtgtg ggggcgggcc acgggggaga tcccaagctc agtccccaca aagttcaggg 12 0 
ccggtcggag gcaggggcag gtccgggtcc aaagcaagga caccacagct cttccgactc 180 
cagcagcagc tccagcgatt cggacacgga tgtraagtcc cacgctgctg gctccaagca 24 0 
gcacgagagc atcccgggca aggccaagaa gcccaaagtg aagaagaagg agaagggcaa 300 
gaaggagaag ggcaagaaga aggaggctcc ccactgaagg gcctggacaa ggctcattaa 3 60 
acttcntctn tgccaaaaaa aaaa 384 

<210> 37 

<211> 468 

<212> DNA 

<213> Homo sapiens 

<400> 37 

gcgatgctgg gtgtggcagg cctcctgagc cggctggagg aggacaggct gctgctgcta 60 

ccgaaggagg atgkctgtcg ctgggccttg gctgtaggca gctgggctta ctgccgggcc 120 

ctgcatacac agcgcctcca gtgggagtga cagttggata cagccaggca gggtttctgc 180 

cctgccgaac actttccctc ccacctgcct gctcctggcg ccttctccct aggggtagac 24 0 

tcttctgcct actgaagtgg gtttgctgca cattgactgg tcaggggcag agtctgggtg 300 

ctgtcctttg gccacgtgtg gggacttgtc tagaccagaa tgaaaggaca gggtcccaga 3 60 

cacgtttggg ggtcctgatt ctgggctgga cacggttgtg gatccagaga agaggcctag 420 

tctccaataa atcttaggaa ttttgcagga aaaaaaaaaa aaaaaaaa 468 

<210> 38 

<211> 1095 

<212> DNA 

<213> Homo sapiens 

<400> 38 

ggcacgagga taatgagcat aagcgttcac tgaccaagac tccagccaga aagtctgcac 60 
atgtgaccgt gtctgggggc acccaaaaag gcgaggctgt gcttgggaca cacaaattaa 120 
agaccatcac ggggaattct gctgctgtta ttaccccatt caagttgaca actgaggcaa 180 
cgcagactcc agtctccaat aagaaaccag tgtttgatct taaagcaagt ttgtctcgtc 24 0 
ccctcaacta tgaaccacac aaaggaaagc taaaaccatg ggggcaatct aaagaaaata 300 
attatctaaa tcaacatgtc aacagaatta acttctacaa gaaaacttac aaacaacccc 360 
atctccagac aaaggaagag caacggaaga aacgcgagca agaacgaaag gagaagaaag 420 
caaaggtttt gggaatgcga aggggcctca ttttggctga agattaataa ttttttaaca 4 80 
tcttgtaaat attcctgtat tctcaacttt tttccttttg taaatttttt ttttttgctg 54 0 
tcatccccac tttagtcacg agatcttttt ctgctaactg ttcatagtct gtgtagtgtc 600 
catgggttct tcatgtgcta tgatctctga aaagacgtta tcaccttaaa gctcaaattc 660 
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tttgggatgg tttttactta agtccattaa 

aaattctgtt tctagatttt taatgtcaag 

taacagaact gcagtcttct gctagccaat 

agcttcagga gaatttgaac aataacaaga 

cttcactctc tatagaatat agtaaccttt 

catcaatatt ttacctaggt gaaattgttt 

atgtaattgc catctgtcac tcactatatt 

catgcttact taaaa 



caattcaggt ttctaacgag acccatccta 720 
ttcccaagtt ccccctgctg gttctaatat 780 
agcatttacc tgatggcagc tagttatgca 840 
atagggtaag ctgggataga aaggccacct 900 
atgaaacggg gccatatagt ttggttatga 960 
aggcttatgt accttcgttc aaatatcctc 1020 
cacaaaaata aaactctaca actcatctaa 1080 

1095 



<210> 39 
<211> 1757 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (596) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (647) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (648) 

<223> n equals a,t,g, or c 



<400> 39 

gccagccacc attttatctc tctaaagtct 
actcatatta ctgttctaaa ttgaagaaat 
attctttatc aaagatagtc tcaaagaggt 
acattcacag tgcttcctct gatatctttc 
ttactcttct ttctcttcta catttcttaa 
agcggggccc ttttctttga actttgtcta 
gtagaacaga tctttttttg tttctccttt 
tatccataga ccacagtgcc ttgctttttc 
tgcacaaacc tatttaggga actattttgg 
ctggtatttt attttgctgt acatttactc 
gagtttgttt aggagtaaga attgacccat 
aaaaaggagc cagaaataag ccttattgct 
cctgcataag atccccctca catacttcac 
tgtgtgtgtg tgtgtgtgtg tgtgtatktg 
ttataaatac ttgactacac tgattgatgg 
ttattccata tgtcaccacc aaagatttct 
atttctgtgg ttaaatattt ttttcttttt 
tttccaaaaa tgcttgaact tttatgttgt 
gcatgagtct aatttgtatt aattgggatg 
ttaaggagtt atatatttaa aagcaatttt 
ttgtgaagca attaggcaaa ttttgagaag 



ggtcccagta ttaaacctat tctttagtaa 60 
tatttattac tctgtacttc tagactcaaa 120 
agtacaagtc ctgtttaact gcactttttc 180 
cttacatcat tatacactgt tgatatcatt 240 
attttggttc ttttcctgta catgtgtttt 300 
attagcctgt acatttttgt ttcttttaag 360 
taagtctact ggttttaaaa gaggtaaatg 420 
ctctgccagc acatggagca cgggattaga 480 
tagatgtttg agtttataca gaaattgcag 540 
aacttgtcca ttagtattta actatntcca 600 
tcgttagttt accatanntt ttcctggtat 660 
aaataattaa ttatgtaagc ccacctaggt 72 0 
aatatatatg tgtgtgtgtg tgtgtgtgtg 780 
gctaaaaaat tatactgcca aaattactga 84 0 
gacaaaatga ttaaagtatt ttcagggatc 900 
acagtgttat aaagtatata aatattccaa 960 
tttccttttt tagaataaca cagtctgtgc 1020 
taagaaatat ataatgatat cttacattaa 1080 
gactaaattt tcatttgatt atcaggaaaa 1140 
ctgtgttttc ttctttgtaa gttgactcat 1200 
atcattgtta ttgtggtttg cagtatatat 1260 



i 
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ttcttagtaa atatcactta agattaaatt 
aaaatatttt taagatttaa tctttttgta 
tttttaagac attgaccatg acttaacatt 
ctttaatagt taagagaaaa taagtttgca 
tctctaagcc tagtatgtgg gtaattttac 
ataaactcat tttatttgtg gcaattcgcg 
ggattccatg aattggtatt acttattatt 
ggattacaga tcacagagca aattatgaaa 
ggattatgaa aaagaaa 



tttcagaaag aaaattatag cttttttccc 1320 
gtatgctaca gatttaatta tattaactct 1380 
ttgccttcta acacctttta aatctatgta 1440 
gatttttaat aatctgtttg taaaaggcta 1500 
aggtgtgttt tttgataact ttaatataaa 1560 
tttctttttt tatgccagag tacatatgtt 1620 
atgtgttgat taaatatatg cacacactta 1680 
atcataaaca ttctggtatg gtcatccata 1740 

1757 



<210> 40 
<211> 1945 
<212> DNA 

<213> Homo sapiens 



<400> 40 

accgggagct ggtgacggat ggcggggccg 
tgttgaaccc gcgaccaagc gaggcggacc 
ccagggtgat tgacaggttt gatgaagggg 
gtagcattag aaaactggca tcagcctccc 
aaaccacctc tagaaaagca tggaatgaag 
ctgatgagga aatatctgat gaggaagggt 
tggaggaata tgatgaggac gacctgggtg 
gggagagcaa gaagagcaga agccactctg 
tcagtgactt tgagaaattt accaagggaa 
aagacgaaga gagtggcatg gaagaagggg 
aggaagacag ggctggagat agaaacagtg 
gtgtcaaagt ttctgaggaa gtggagaaag 
gggaccagct cttggaagga aggatcaaac 
ttcctcaacc agatgttttc ccattgttca 
ccctgaaaaa tagtcacaag gcacttaaag 
aagagttgct tttccagtac ccagacacta 
cgggaagtga ggagatttct agtgaagatg 
gargaagggt ccctgcaaag aggaagctgg 
agcgctttgc cgactttaca gtctacagga 
ccaaactggc ttctggaaaa ctggggaagg 
ctcagatcga ccatattctg atggacaaag 
gctcygtcta tcgagttctt ggcaaacctg 
tgccagggga accggagatc cttcctcaag 
atgaagaaat ctttgatgat gatgactttt 
ggaagaccag ctccttggat cccaacgatc 
tccagaagtt acgaagcaaa atccacaaaa 
aacttcggtt tcatgtcctt agcaagctac 
caatgaatga tgatgccagg acagaactgt 
ccgacgaagg ccacggggat tgacatcgcc 
ggtgcggctg ctggtccaga tggaggaaac 
aagcccctgg aaagatgctg cgttccgaac 
cgcccaaccc cgcctttaaa cgccacaaat 
ggccgcgaat taccggaccg gtaac 

<210> 41 



ccagcccctg gcgctgcaac tgggaacagt 60 
ctgaagcgga ccccgaggaa gccactgctg 120 
aagatgggga aggtgatttc ctagtagtgg 180 
tcttggacac ggacaaaagg tattgcggca 240 
accattggga gcagactctg ccaggwtcgt 300 
ctggagatga agattcagag ggactgggtc 360 
ctgctgagga acaggagtgt ggtgatcaca 420 
caaaaacacc gggcttcagt gtccagagta 4 80 
tggatgacct tgggagcagt gaggaggagg 54 0 
atgacgcgga agactcccaa ggcgagagtg 600 
aggatgatgg tgtggtgatg accttctcta 660 
gaagagccgt gaagaaccag atagcactgt 720 
tacaaaaagc tctgttgacc accaaccagc 780 
aggacaaagg tggcccagaa ttttccagtg 84 0 
cattgttgag gtcattggta ggtcttcagg 900 
gatatctagt agatgggaca aagcccaatg 960 
atgagctggt agaagagaag aagcagcaac 1020 
agatggagga ctatcccagc ttcatggcaa 1080 
accgcacact tcagaaatgg cacgataaga 114 0 
gttttggtgc ctttgaacgc tcaatcttga 1200 
agagattact tcgaaggaca cagaccaagc 1260 
agccagcagc tcagcctgtc ccagagagtt 1320 
cccctgctaa tgctcatctg aaggacttgg 1380 
accaccagct ccttcgagaa ctcatagaac 1440 
aggtggccat gggaaggcag tggcttgcaa 1500 
aagtagatag gaaagccagc aaaggcagga 1560 
tgagtttcat ggcacctatt gaccatacta 1620 
accgctctct ttttggccag ctccaccctc 1680 
cacctccgac acccagtggg cgccttggct 1740 
cagtgacttt atggggctga gctagtaggg 1800 
ctgtgcctaa tacacgcaag ggcgctgtcc 1860 
aaagagcatt gttaccgcca agtacgacgc 1920 

1945 
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<211> 588 
<212> DMA 
<213> Homo sapiens 



<400> 41 

aggcgtatac caccatgact gaaaacaaaa 
aaaacaaaac aaaaaaatta gacaaatgct 
ttgaatctga agtttgcaga tatgcctata 
gtatcattaa tgtaatattt taaattacta 
gaaatttgca gttttggttt gatgtaacaa 
catttttttc attactgtta tattttaacc 
tgaataatca tgtgaaatgt tttgagacag 
tttttttcac ttagaacctt tctgtgtgga 
tctggcattc attgtagatt aaagcttatt 
actattcttt aaaattawaw mawaaaaaaa 

<210> 42 

<211> 1568 

<212> DNA 

<213> Homo sapiens 



gacttttttt tgagactccc tctcaaaaac 60 
acattaatgt ttgggtggtc agattctact 120 
gatttttgga gtttaccact ttcttattct 180 
tatatgttac catttttctg gatttagtaa 240 
gggttttaat gtaatttatg ttagattttg 300 
tgactgactg atctaattgt attagtattg 360 
agtactatat ttgtgaatat aattttatgg 420 
aaactaagaa aattgctttc tgctgtataa 480 
tttctgtgaa taaaacgtat tcaataaaat 540 
aaaaaaaaaa aaaaaaaa 58 8 



<220> 

<221> misc feature 
<222> (104) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (112) 

<223> n equals a,t,g, or c 



<400> 42 

cattagattt cactttttta aaaaacccag 
ctacaaataa cctgggatgt tgcttattat 
gagtgaaatt gaacctcgtc ctccctactc 
aaggaagttt ggagaagaaa accgagatta 
accagggatg gcaagtacca gtgtgtacaa 
aatcaagagg gaaaacaatt tgtccttcat 
caaaatggaa tgtggtctgt taggagcatt 
atcattgcca catgctagat ggactcttca 
ctgtattaaa gagtttttgt tgagtcattt 
aaaatgggga agacgtgtgc tgatttggaa 
attacagagg agcaaaggtt atcttcagcc 
tcaaatgtaa tttagctgaa gttatttaat 
aaagaacaca ctttgaaaat tctgcaaagc 
actctccttc tttacaatac caacatcact 
aatataaata aattacttgt tttgtaaact 
caaacatatt ctttgggtta tatttataca 
atattttata caaaaagtaa attgctacct 
atatgatggt ttatttttag ctctacactt 
aaaactatca agaggcttgt tagacaaatt 



tggacattgc tataaataag atttatttgg 60 
gattgatgcc tgcnggtttg tncccaagct 120 
attttgatga ctgaggctgg tttataagaa 180 
gaaaatatca tgttttggtt ggagataaga 240 
atgtatttca cggagtttga aggaacgcat 300 
tggacgtatt atttggattt gggtgagcaa 360 
ctgtttgttc ttttgtccct gatgtgatga 420 
tatccaggtt ttgtccctca gggctgagca 4 80 
aaccttagtg tccacatcca gatcagctgt 540 
tgaatgcaaa atatcactat cattttccta 600 
ctttcagttc tatgctcaca tattcaaata 660 
aatcaagtct ttcaatatct gttcaaagaa 720 
tgtctcccag tctttaaaat gtctggaagc 780 
ggcccagaat cttccctgtg ctaggttgta 840 
tttgtaaaga atattttggt agaaatactt 900 
tatgtgaaat aaatatacta tcaaaaggtt 960 
tttgtatgct aatatgcaaa gttttgtata 1020 
aaaccatagg tggttgagtg ggaacttttg 1080 
tatattctga aacctcaata agaaagcatt 1140 
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ccaggtttca atccttgttt tttgtcctgc 

tgtgtcttat ttgattcttc tgctgtgcac 

ctgtgtgttt tccgatttta taaggcagca 

tacatataaa cgcttttrtt gtatggctcc 

tcccagttac actcctgtga gtcagcttat 

agtagttatc aaatttaaga gataaagcaa 

tgtgaatttc ataattaatg tctatttatt 
gggaaaaa 

<210> 43 

<211> 1060 

<212> DNA 

<213> Homo sapiens 



tcccaaattc ttttttaaac ccatagttct 1200 
attgtattgg tccttgttgc atgtagtcta 1260 
tttctccata caaaaaraaa aaaaatgatg 1320 
tccatgttac tgtatatatc tgccagcact 1380 
ttttacccta acataaatag tatgttttgt 1440 
tcagaatgtt tggattttct tctatcttaa 1500 
cagctattca ttaaaataca ggattctttg 1560 

1568 



<400> 43 

gcttgtcatg agaaggtggt aaatatccaa aaagaccccg gtgaatctct cggcatgacc 60 
gtcgcagggg gagcatcaca tagaraatgg gatttgccta tctatgtcat cagtgttgag 120 
cccggaggag tcataagcag agatggaaga ataaaaacag gtgacatttt gttgaatgtg 180 
gatggggtcg aactgacaga ggtcagccgg agtgaggcag tggcattatt gaaaagaaca 24 0 
tcatcctcga tagtactcaa agctttggaa gtcaaagagt atgagcccca ggaagmctgc 300 
agcagcccag cagccctgga ctccaaccac aacatggccc cacccagtga ctggtcccca 360 
tcctgggtca tgtggctgga attaccacgg tgcttgtata actgtaaaga tattgtatta 420 
cgaagaaaca cagctggaag tctgggcttc tgcattgtag gaggttatga agaatacaat 480 
ggaaacaaac cttttttcat caaatccatt gttgaaggaa caccagcata caatgatgga 540 
agaattagat gtggtgatat tcttcttgct. gtcaatggta gaagtacatc aggaatgata 600 
catgcttgct tggcaagact gctgaaagaa cttaaaggaa gaattactct aactattgtt 660 
tcttggcctg gcactttttt atagaatcaa tgatgggtca gaggaaaaca gaaaaatcac 720 
aaataggcta agaagttgaa acactatatt tatcttgtca gtttttatat ttaaagaaag 780 
aatacattgt aaaaatgtca ggaaaagtat gatcatctaa tgaaagccag ttacacctca 84 0 
gaaaatatga ttccaaaaaa attaaaacta ctagtttttt ttcagtgtgg aggatttctc 900 
attactctac aacattgttt atattttttc tattcaataa aaagccctaa aacaacaaaa 960 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa gggcggccgc tctagaggat 1020 
ccaagcttac gtacgcgtgc atgcgacgtc atagctcttc 1060 

<210> 44 
<211> 1344 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (144) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (163) 

<223> n equals a,t,g, or c 
<400> 44 

cccacgcgtc cggggccacc agggcctcct ggcccccctg ggcccccagc ccctgttggg 60 
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ccaccccatg cccggatctc ccagcatgga gacccattgc tgtccaacac cttcactgag 120 
accaacaacc actggcccca gggnacccac tgggcctcca ggncytccag ggcccatggg 180 
tccccctggg cctcctggcc ccacaggtgt ccctgggagt cctggtcaca taggaccccc 240 
aggccccact ggacccaaag gaatctctgg ccacccagga gagaagggcg agagaggact 300 
gcgtggggag cctggccccc aaggctctgc tggggcagcg gggggaactg gccctaaggg 360 
agaccctggt gagaagagcc actgggctcc tagcttacag agcttcctgc agcagcaggc 420 
tcagctggag ctcctggcca gamgggtcam cctcctggaa gccatcatct ggccagaacc 4 80 
agagctgggg tctggggcgg gccctgccgg cacaggcacc cccagcctcc ttcggggcaa 540 
gaggggcgga catgcaacca actaccggat cgtggccccc aggagccggg acgagagagg 600 
ctgagggtgg tggcggcccc tgaggcagac caggccaggc ttcccctcct acctggactc 660 
ggccagctgc ctccagggac cgcccgtcca tatttattaa tgtcctcagg gtcccttctg 720 
ccatctaggc cttaggggta agcaggtctc agtcctggca ccatgcacat gtctgaggct 780 
gagcaagggc tgagaggaga ggcttgggcc tcagtttccc tctgtgaagt ggggggaggc 84 0 
aggccttcaa ggagggatag aggtacaagg cttcgtctca tctgctgtct gagcatccag 900 
gcccaaaggc actgagggag tcaggagctg gggctcggca catgcagaga tgacagggca 960 
gggggcagtc ttcctccccc tccccgacca aacctcgggg agccctcctg tgcccctccc 1020 
tccttgttgt ccagtgctgg gytccccacc ccgaggtcag gctgcccaat cctctgactg 1080 
gatcaccggg ggcttcttgc ctcagttctt ccctctgagc ccccaggccc tcccgcatct 1140 
caggttgggg atggggacat ggagaggaag gggccgccta ctcctgcaaa tgcttgtgac 1200 
agatgccagg aggtagatgt gtgctggcca ataaaggccc ctacctgatt ccccgcaaaa 1260 
aaaaaaaaaa aaaaaaaaaa aaaaaaaagg gcggccgctc tagaggatcc aagcttacgt 1320 
acgcgtgcaa cgcgggtcat agct 1344 

<210> 45 

<211> 892 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (890) 

<223> n equals a,t,g, or c 
<400> 45 

ttgagaagtt ggatgaatat atatatagac acttctttgg tcacactttt tcccctccat 60 
atggacccag tcgacctgat aaaaagcaac gtatggtaaa tattgaaaac tccaggcatc 120 
gaaaacaaga gcagaagcac cttcagccac agccttataa aagggaaggt aaatggcata 180 
aatatggtcg cactaatgga agacaaatgg caaatcttga aatagaattg gggcaattac 24 0 
cttttgatcc tcaatactga ttcacaattg agttaaatta gacaactgta agagaaaaat 300 
ttatgctttg tataatgttt ggtattgaaa ctaatgaaat taccaagatg acaatgtctt 360 
ttcttttgtt tctaagtatc agtttgataa ctttatatta ttcctcagaa gcattagtta 420 
aaagtctact aacctgcatt ttcctgtagt ttagcttcgt tgaatttttt ttgacactgg 480 
aaatgttcaa ctgtagtttt attaaggaag ccaggcatgc aacagatttt gtgcatgaaa 54 0 
tgagacttcc tttcagtgta agagcttaaa gcaagctcag tcatacatga caaagtgtaa 600 
ttaacactga tgtttgtgtt aaatttgcag cagagcttga gaaaagtaca ttgttctgga 660 
atttcatcat taacatttta taatcttaca ctcacttctt gtctttttgt gggttcaaga 720 
gccctctgac ttgtgaagaa tttgctgccc tcttaagagc ttgctgactt gttttcttgt 780 
gaaatttttt gcacatctga atatcgtgga agaaacaata aaactacacc atgaggaaaa 84 0 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaccccgg ggggggcccn ga 892 



<210> 46 
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<211> 496 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (496) 

<223> n equals a,t,g, or c 
<400> 46 

aattcggcag agtcggagtg tggtacttct cctagttgca gtcaggcttc atacgctatt 60 
gtcctgcccg taagttcccg ttttgtgtgt ggttagagca gccagcgggt acagaatgga 120 
ttttggaaga gggagtcacc actggacctc caaggaagcc acgtgcagac atctacaacc 180 
ttcgatctcc tgacgagttt attgttggcc aaaaccaggc tttgattgaa ccaggatgaa 240 
tgcgggtgtt ggaagtagaa tatatatata catataaaat tgaaactggc gatggaatat 3 00 
gagaggagcc ctctggaaag aaaaggacag accctgtgct ttcatgaaag tgaagatctg 360 
gctgaaccag ttccacaagg ttactgtata catagcctga gtttaaaagg ctgtgcccac 420 
ttcaagaatg tcattgktag actttgaaat ttctaactgc ctacctgcat aaagaaaata 480 
aaatctttta aatcan 496 

<210> 47 
<211> 1229 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (764) 

<223> n equals a,t,g, or c 

<220> r 
<221> misc feature 
<222> (1165) 

<223> n equals a,t,g, or c 
<400> 47 

attcggaacg agagctgata tggaagggtt atttctttct ggccaatact ttttggtatt 60 
tctaaatatt gcaatcttga tttttactat taaatttgtt aattgtcagt tctggctttt 12 0 
ttgcataaag agttggtcca ttaacttgcc aatttgaagc ttctaactag atattcccta 180 
ctgaaagttt tggatttgtt tttagtttgt ggagcagtct tagctgggga caggtaattg 24 0 
acaacggcag agatactttc ttttcctagg attctaagtc tgtaatccac atcctcaatg 300 
tattcacagg actttaaaat tctctccaaa tgaggraggg aaatatcctg gtgctttcta 360 
atgggttact aaaagttgtg tttagaacaa cagattttaa taggcatctt cctttgttat 420 
gtgtcattag ccctttgccc gtttacctta gggctctttg aaggagaaat ggatgggaga 4 80 
•aaacctgtca cttggcgaaa gtaaaaggga taattaactg gctcagagct tatgtgcaga 540 
gttccaagcc ccaaagttaa tctagaacca ctcgataaca ccaataaaaa tatttatttc 600 
acatctgtta tatatctgga aaatgktcta agcatcttac acatatttct cattaaatcc 660 
acaggtgacc attgtgaggt agawattttg ktctaawttt ccagatgagg aagctgagac 720 
cctaaaaggt taggtgacag gttatacaac ttggagtgtg ggangaggag agaggaacct 780 
gaacagggca agttggggat ctgacttttg tttgggtaga tgtaagcaca ttgtattttt 840 
ggcttagatg ctttattcat catggctgaa ggtaatacca tttactcact caccgaaaat 900 
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tgtttacaat aatctagatg aatttgctgt ctttggacat ctgtcttttg actggacccc 960 

agtatatagt ctgtggaagc tcacttaagg agaragctcc tttttgtttg gttagagaaa 1020 

ttttctgtcc taaaagtaga aatagcccct tctaggtaag gatggagcat ttgatcatac 1080 

tggtttcatt atattcctct aacaggttgg aaccgattgt ttttgagtac ttgtttcaaa 1140 

cttctgagta ttttccttct ggaanatagc tcagtgtttt aaaatttaca tgaacttaaa 1200 

aggttaattt ttttttaaaa gaatggtta 1229 

<210> 48 
<211> 1411 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (1410) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1411) 

<223> n equals a,t,g, or c 



<400> 48 

catcctggct ccttgagtgg gagtratatc 
ctccccacag ctggattatc accgaggcct 
agaggagcag ggaataccac ggcccctgca 
acagcacccc cgggcagagc agcgggagca 
acgggaacgg gaaatggagc ggcgggagcg 
caaagttcga gaagggcccc gttcccgatc 
tgcgaagtct aaagaaaaga agagtgagaa 
caagctgctg gatgaccttt tccgaaagac 
actgactgac agccagatcg ttcagaaaga 
ggagaagcgg cgaaaggagc aagaagaaga 
gcgggaacgg aaccgacagc tggagcgaga 
cagggagaga gagagagaaa gggagcggga 
ggaccgagaa cgaggcaggg aaagggatcg 
gagtcggagc acacctgtgc gggaccgggg 
ctgcaggtac cagccactcg gccccagggg 
ccaccaccct ggagccaagg gtctttcaca 
aaagtggcca tccttttccc cccaaacaca 
cgaccctccc tctcatttcc cattaagtct 
tggttggcca gagatgggga acagccaggt 
gcttaccacc tccctgggta cttacagcct 
gtcacctatg agctgaatca gcatctcctc 
ctcttctgtc ctgcagccct tgcctctttc 
cttttgttca atttttattt ttattttttt 
aaaataaaaa tctgacttag ttttaaaaan 



acctctatcc taactgtcct tgtccctcct 60 
cttggrggac cgtccctctg aaactaagac 120 
ccccccaccc ccacccccgg tccagccacc 180 
ggaacgggca gtgcgggaac agtgggcaga 240 
gactcgatca gagcgtgaat gggatcggga 300 
aaggtcccgt gaccgccgcc gcaaggaacg 360 
gaaagagaaa gcccaggagg aaccacctgc 4 20 
caaggcagct ccctgcatct attggctccc 4 80 
ggcagagcgg gccgaacggg ccaaggagcg 540 
agagcaaaag gagcgggaga aggaagccga 600 
gaaacgtcgg gagcacagtc gggagaggga 6 60 
caggggggac cgagatcggg atagggaaag 720 
cagggacacc aagcgccaca gcagaagccg 7 80 
tgggcgccgc tagctgggaa aacactagag 84 0 
gttatggcca cagagggata ggcacagtct 900 
tcacctatcc ctacatacat accaaatgga 960 
cccccttaac ctatctcttg ggacttagcc 1020 
gagaggcaag agctaggtta ggcaaggagg 10 80 
gccccagtcc tctgattttt cctccatcct 1140 
tctcttggga acagccgggg ccaggactgg 1200 
ctgagtccca gggcccctgc agttcccagt 1260 
ccacaggttc cactttatat ccaccttttc 1320 
tattattaaa tgatgtggtc tatggaaaaa 1380 
n 1411 



<210> 49 
<211> 1685 
<212> DNA 
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<213> Homo sapiens 

<220> 
. <221> misc feature 
<222> (5) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (344) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1606) 

<223> n equals a,t,g, or c 
<400> 49 

cgctnttccc ccccacaccc gtgtggccag 
aactatttgg tggatgctaa acacttcact 
tatccgatga gattacagct gttaagcttg 
gttaccaccc ccatgctgaa gagtaaagca 
cccagcactc tgctcgcact ggagcgttca 
ctcttgctgc ctctaattgc atttcactgt 
gtgaggagaa gatgaggtta ggactgagaa 
tttaaaataa gatgttttgt tttaataata 
gactccaaag ggagttcagt taatctctga 
tcatcacagt ctgagtctgg tccattgcta 
tggaaaggga ccaggaagtt tgaaatagtg 
gaatagtgag tttattctgg aaggaactgg 
acctatgcaa tcacaccgct tatgaccatc 
ttagggattt ccaaagtaac ctgctttttg 
cctatccttg ccttaaccta tctgcctgag 
gctatctttt cctcagtgtt gaactttcat 
aggggtccaa atggtgaatg ctcatcctgc 
gcccctagct tttctgcctt tgtaggggac 
tccaaaagat tgctgtagct ctcacaggga 
ggtgctttct gcccagtggg tcttggcata 
gcaacttatt caggcagtct ggaaaggggg 
cttttctccc aactactgtt actggttata 
ggccactaac tggactaata tgtatctttc 
agggtttggg gtgcagaaaa ctttgattaa 
atctacagtg agcagactta aatggaacag 
aaacctgagt gacttgacct gtgtggttcc 
agattgtgaa tgtaaatggt ' gaatgaaaag 
atgagcttga atccagggag gaatacctcg 
tctta 



ggatccccgc atggcccatc ttagaaactc 60 
tcaggcaatc ccaaggcatt tgctccaggg 12 0 
ctttccattt cataacttgc tgtgcagcta 180 
aagtgccgtg gttcggcagt ggaatccacc 240 
agtccggtta tgtgagaaca gactaggact 300 
caccctcccc agtnttctga tggtgtgcat 360 
gtgcagaagt tggaacagtg gtaaggctgt 420 
tgctcctggc acaaagctag gagtaaatgt 4 80 
aatgcacaaa acctagctat tttctccctc 540 
ccccaattct ctggggacat aaaaccaggc 600 
acatatcatc cactagtccc aagggctaag 660 
gaagcttagt ctaattagtg cctggggatg 72 0 
ctagagaggg ccctgagcac cagcttgatc 780 
cctggatagg gttaaaatag acctttcttg 84 0 
gttggcctga gattgtgagt caacgacttt 900 
taagaaataa agtcctagct tcttacagag 960 
ctgggattca aggaattagc tcagagrttg 102 0 
agcaaaaggg gaaaatttgc tgcagaaaat 1080 
agtggtaaag atcagctaaa cctgggttgg 114 0 
agtagattaa tcctgctctt ttaagaaaag 12 00 
ttctcagaaa actcagtttc tttattcctt 1260 
gaggtctttg gactctaaag accaatgttt 1320 
tgtgatttca tcatagaggt ctgttttgtg 1380 
atcttaatgg gaggctgggt gacctggatt 144 0 
aagtttatgt gtccaaatga tggaatcatt 1500 
ttaatagtat ctatatatct agacaaaaat 1560 
gatggaaata atgttntcat atgttaatcc 1620 
gtgctttaac caccttagtt ataacacatt 1680 

1685 



<210> 50 
<211> 660 
<212> DNA 
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<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (515) 

<223> n equals a,t,g, or c 
<400> 50 

cggcacgcgt gggcctactt tcacgcttcc tcccctcccc ctcctccctt atcccttcgc 60 
tttcgctctt ttccgtcgag gccgacccct gagttgtgag tctggggtct ggttggtgaa 120 
aaagagccct tgaagctgga agacgggaga ggacaaaagc atgtcttccc ttcctgggtg 180 
cattggtttg gatgcagcaa cagctacagt ggagtctgaa gagattgcag agctgcaaca 240 
ggcagtggtt gaggaactgg gtatctctat ggaggaactt cggcatttca tcgatgagga 300 
actggagaag atggattgtg tacagcaacg caagaagcag ctagcagagt tagagacatg 360 
ggtaatacag aaagaatctg aggtggctca cgttgaccaa ctctttgatg atgcatccag 420 
ggcagtgact aattgtgagt ctttggtgaa ggacttctac tccaagctgg gactacaata 480 
ccgggacagt agctctgagg acgaatcttc ccggnctaca gaaataattg rgattcctga 540 
tgaagatgat gatgtcctca gtattgattc aggtgatgct gggagcagaa ctccaaaaga 600 
ccagaagctc cgtgaagcta tggctgcctt aagaaagtca gctcaagatg ttcagaagtt 660 

<210> 51 
<211> 1572 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (2) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1555) 

<223> n equals a,t,g, or c 
<400> 51 

tnagtgaaag aatgtgccat attacatatt gcaacctaat ttgttaaaac taactccagc 60 
actaaagctg aaatgccaca aacactaaaa gtataaatat gtctgatttt tgaaacacat 120 
aagctttgct ctttaggcag gaatgatctt ttcaaatcat tagcacaata tttaaatatc 180 
taaaaattta agagatccat actttctgta gctttacaat taatttaagt actaaaaaga 240 
caaggatttc ttttaagaaa tttatagcat ttactgtgtt atttaaatgc taagccaaag 300 
tatctgcact taggtatacc tctttatgcc aataatgatt ttaatgaagg ctcttttcag 3 60 
atgtaacctt atgaaggaaa tatctgcttt gtgtatatgc cagttagaat actggtttct 420 
aaagtctgtc aaattgtatt tcagtggcac aaaaaccagt tttgaggtct tagacttata 480 
attctttgaa taaaactgat aacttatttg tataattgga gtggagacct acctccataa 540 
ttagataaac tctttttgga ttataatcag aattttgcct tttttcttct caaattatta 600 
catatgtatg tattatatat ccacatatat agttttccct gattaaatgg atattaaaat 660 
aattgcgggt gcttcaggac tttttgcttc tatatttaag tatattgttt ttatagcaag 720 
aacatattct gaatgtttta taaatcttta ataatttata tgtaggtaat atttttgtat 780 
cacaatgcat tatttttttc ctcctttcct tccaaactat accactgtat ttaccacttc 840 
taagagtgac tgacgacggg ccagatgacc cttgaagtag tcattatgta gcaataaatg 900 
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aagcctgaaa caggtttttt tacttccact ttaatcctta gaaatttctt ggcaacttcg 960 
catattttca ttgacaccgg tgtataagta taaatttaaa tgaactaatt acttttgcat 1020 
attttaaatt ctttatatgg tagttatttt ttataacagg atattaacat aagttaaatc 1080 
ctatgtattt gaaattgtta cagagctttc ctctttactt caaacagcaa aaaagtgggg 1140 
ggcatattgt agtcctgtca tttaagttat gtwaaaaatt taatcattat tttgatgctt 1200 
taaacattct catgtgtaat atatgttttt gtatcaaaaa cactcatata tttcaagaaa 1260 
aagaaattat gttaaatagc cctgttttaa gaaaaatatt tatgaagcat ctcaacttga 1320 
agatcaagtc aaagttataa ctcaggatct gargtctcaa gctaggagag actgagaatt 1380 
ttaatcagtt tgggcatata rtttggactg aatcacatct gtagtactta gccaaagaca 1440 
atttggarga raatatcagc cttctggaar tagctacttc ctgaacaatg taaagtgtcg 1500 
caratattca ataaaatggc aacctgttaa aaaaaaaaaa aaaaaaaaaa acccnaaggg 1560 

gggggggccc eg 1572 

<210> 52 

<211> 635 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (632) 

<223> n equals a,t,g, or c 



<400> 52 

gctgctccag ctgttcgaag gtgatccaga 
ggttttgtgc ttctaactgg tgctgccagc 
gtttccaagg cccgcaagaa gtacaaagtg 
gaaaatgggc acatcttcaa ctgcattcag 
cctcccttct tattttttct agctgttgga 
ctgggcttgg cctggattgt tggacgagtt 
cccagcaagc gtagtcgagg agccctgggg 
actgtgtgct ctgctttcca gcatcttggt 
aaatgetgee attaaagaat tataggggtt 
cctttatttc cakttacatt ttttttctaa 
catacctaaa aaaaaaaaaa aaaaaaaaac 



cgcaagatgg ctgtcctctc taaggaatat 60 
tttataatgg tggcccacct agecatcaat 12 0 
gagtatccta tcatgtacag cacggaccct 180 
cgagcccacc agaacaegtt ggaagtgtat 24 0 
ggtgtttacc acccgcgtat agcttctggc 300 
etttatgett atggctatta caegggagaa 360 
tccatcgccc tcctgggctt ggtgggcaca 420 
tgggttaaaa gtggcttggg cagtggaccc 480 
taaaaactct cattcatttt aaatgactta 54 0 
atataataaa aacttacctg gcatcagcct 600 
tnggg 635 



<210> 53 

<211> 1367 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (106) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (958) 

<223> n equals a,t,g, or c 



WO 00/55351 



35 



PCT/US00/05883 



<400> 53 

ggccacgttg ttatctcttt gatcaagttg ttttacgtgt cacagtagag tctgaccagt 60 

taccataacc aaacattttg tgcgtgtgct attgttgctg cgatantctc ctttgggtgg 12 0 

aacacagtga agatcgacat gagtgcagcc cggagagatc ctcttccaat tgttccattt 180 

ggattagctg catttgctac cactttgttt gccttgggat tagctttagg aacaaccata 240 

gctgttggga tgttgttttt tatccagatg aaaataattc tcagaaacaa aacttctatt 3 00 

gagtcatgga ttgaagagaa ggctaaagat cgaattcagt attatcaact agatgaagtc 3 60 

tttgtttttc catatgatat gggaagtaga tggaggaact ttaaacaggt atttacgtgg 42 0 

tcaggggtcc ctgaaggaga tggacttgag tggccagtaa gagaaggctg tcaccaatac 4 80 

agcttaacaa tagaacagtt gaaacaaaaa gcagataaga gagtcagaag tgttcgctat 54 0 

aaagtaatag aagattatag tggtgcctgc tgccctctga ataaaggaat caaaaccttc 600 

ttcacaagtc cctgcaccga agagcctcga atacagctgc aaaaagggga attcatttta 660 

gccacaagag gtttacgata ctggttatat ggagacaaaa ttcttgatga ttcctttata 720 

gaaggtgttt caagaataag gggttggttc cctagaaaat gtgtggaaaa gtgtccctgt 7 80 

gatgctgaaa cagatcaagc cccagagggg gagaagaaaa atagatagct gctgttaaaa 84 0 

caaaattatc ctttaagtct gcttaattac ttgaaaattg tacatattac taaagaatta 900 

tgcaatgagc ctactctggt taagatgttc ttttcctcaa aggtgcccta gtgccatnga 960 

tttaaatatt tttattacca ttttgaaatg gagaagccat tctgcatatg cctttgaatt 1020 

cctgcccctc tttaccacct cttcctcccc ctcaaaggaa aaacatttca tccaagtaag 1080 

ttaacggcat tttctgtagg attttcctta tgcactgcac actctggacc tcacctgcag 1140 

atacagttcc ccccttgcca ggagcatctg catgtggtac ttctcttttc cctcagttga 1200 

tatttcttat atgatattct agatactata gaactcaatt tgtcagattc agtataacct 1260 

cagattttgt tacctgtctt ttaaaaatgc agattttgtc aaatcaaata aagatcaatg 1320 

gatgttgggt ataawmaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaa 13 67 



<210> 54 

<211> 378 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (14) 

<223> n equals a,t f g f or c 
<220> 

<22 1> misc feature 
<222> (29) 

<223> n equals a,t,g, or c 



<220> 

<221> misc feature 
<222> (363) 

<223> n equals a,t,g, or c 



<400> 54 

ggcagtggta gggngtgaga accctgggnc 
cccagcagga caragaagca ggaggaggac 
aaggccaggc ggwgttcara ggaggtggac 
gaatcgcccc agacctctgg cccagagcag 
agccarytgg agaggaagca gagwtggaaa 



ctgctgaaaa gcctcctctg taggaggtca 60 

agggccacar aggaagccaa gaacggtgaa 120 

ggccagcacc cggcccaaga ggaggtcccg 180 

aaaataggtg tgggagcccc agggaggaaa 24 0 

aggctacaga ggtgaagggg gagagggtgc 300 
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aaaatgaaga ggtgggacct gaacatgaca gccaagaaac aaagaagctt gaggagggag 360 



<210> 55 
<211> 1058 
<212> DNA 

<213> Homo sapiens 
<400> 55 

tcgggtatga ggctgggact aagccaaggg attcaggtgt ggtgccggtg ggaactgagg 60 
aagcgcccaa gcttttttgt tctgaactcc cactgcgttg tggattcctg aggatgggat 120 
gactgtatct tgattacccg gagttttcaa gatggcagca tctatgcatg gtcmgcccag 180 
tccttctcta gaagatgcaa aactcagaag accaatggtc atagaaatca tagaaaaaaa 240 
ttttgactat cttagaaaag aaatgacaca aaatatatat caaatggcga catttggaac 3 00 
aacagctggt ttctctggaa tattctcaaa cttcctgttc agacgctgct tcaaggttaa 360 
acatgatgct ttgaagacat atgcatcatt ggctacactt ccatttttgt ctactgttgt 420 
tactgacaag ctttttgtaa ttgatgcttt gtattcagat aatataagca aggaaaactg 4 80 
tgttttcaga agctcactga ttggcatagt ttgtggtgtt ttctatccca gttctttggc 540 
ttttactaaa aatggacgcc tggcaaccaa gtatcatacc gttccactgc caccaaaagg 600 
aagggtttta atccattgga tgacgctttg tcaaacacaa atgaaattaa tggcgattcc 660 
tctagtcttt cagattatgt ttggaatatt aaatggtcta taccattatg cagtatttga 72 0 
agagacactt gagaaaacta tacatgaaga gtaaccaaaa aaatgaatgg ttgctaactt 780 
agcaaaatga agtttctata aagaggactc aggcattgct gaaagagtta aaagtaactg 84 0 
tgaacaaata atttgttctg tgccttttgc ctggtatata gcaaatactc aaaaagtatt 900 
caataattca atcaataaat ataagtttca tcttacacgt aagatacagg tcttatctcc 960 
tgatggtgtg tccattttgc ctggtatata acagataata aatatccagt gtcaataaat 1020 
gtaacaataa aagtttcatc tttcctcttt gtatgtgg 1058 

<210> 56 
<211> 682 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (4) 

<223> n equals a,t f g, or c 
<220> 

<221> misc feature 
<222> (667) 

<223> n equals a,t,g, or c 



gggnccggaa catattccct tactcaaaag attgcatgac tgaatttgct taaggaaaaa 60 

aaaaattgta tcaagtccat taatacaatt atacattaat tatattacat taatacaata 12 0 

tatggtttgt gaattcagag acattaccag tttgcctcct tctctcaata gaacttgtat 180 

tttcattttc ttggttaagc agttgtctcc taatattatc ccatatgcta cctagtttgc 24 0 

tggtcccaag cagtttactg tacttcacta gatttggtac ctgctctccc ctggacttct 300 

ttttcaatat tctagccttt cctagatgta aatctttacc tccttgttag tgaaattaga 360 

tataagccat gatttggaga gggaagaaat ctggaatact taatttcatt taattatcta 420 



ctncagtgaa ggcgaccc 



378 



<400> 



56 
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tgctgatgaa tgcctgtatc attgttaata aaggagaatt gaaaatactc atttctactt 480 
tctgccctca aatttctgtt tctatctcaa ctaggcaaga atcagcaggg tgcatgaygc 540 
cattttaagc tgcttcacat cagactgaaa tcctaattac agttcataag tgaaacagac 600 
taattcmatg ggcaatacct ttkgtawagg tccygtgctt aaaggaggca agtataaatt 660 
ttcccantaa ggaatccccg gt 682 



<210> 57 
<211> 644 
<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (5) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (27) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (458) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (619) 

<223> n equals a,t,g, or c 



<400> 57 

ggagnctggg cctgtgcggc ggccgcngta 
gcggcggacg acaggaggcg ctgagggagt 
gggcccgctt ctttctcgag tcggccggct 
tgaggacgga ggggatgaag acattgtgac 
cagaggcaca gcccccagtg ataatagagt 
agatgaagat gaggaggaag aggaaggcca 
acagttcaca gggaagtcca gggtaatgtg 
atgtttggtt tattgttagc cattactact 
gaagtctctt ctactccttg tagcttagaa 
attgaggaat attaggggag ggaaaccaag 
ttgactaaaa aggatttgna aatcagtttg 

<210> 58 
<211> 766 
<212> DNA 

<213> Homo sapiens 



gcgctttgga aggcgcacgg ggcgaagatg 60 
tcgtggcggt gacgggcgcc gaggaggacc 120 
gggacttgca gatcgcgcta gagcttttta 180 
catttcgcag gcaaccccca gttcagtgtc 240 
gacatccttc agagacctca ttcatgacc.a 300 
gaggtgagtc ttctagaggg ggtcaggggg 360 
taaatcacct agaacaggac ctggtaaaac 420 
gtgggctngt ctgtgtgggt tatatcttag 480 
gtgacccctg ttccgttact taatgtattt 540 
gaaaagatct agcattccca ctttttggta 600 
taaaagaagg tgtc 644 



<220> 

<221> misc feature 
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<222> (760) 

<223> n equals a,t,g, or c 
<400> 58 

gggtcgaccc acgcgtccgg aatgttttgg tgaataaatc tgttcttcag caaccctacc 60 

tgcttctcca aactgcctaa agagatccag tactgatgac gctgttcttc catctttact 120 

ccctggaaac taaccacgtt gtcttctttc cttcaccacc acccaggagc tcagagatct 180 

aagctgcttt ccatcttttc tcccagcccc aggacactga ctctgtacag gatggggccg 240 

tcctcttgcc tccttctcat cctaatcccc cttctccagc tgatcaaccy ggggagtact 300 

cagtgttcct tagactccgt tatggataag aagatcaagg atgttctcaa cagtctagag 360 

tacagtccct ctcctataag caagaagctc tcgtgtgcta gtgtcaaaag ccaaggcaga 420 

ccgtcctcct gccctgctgg gatggctgtc actggctgtg cttgtggcta tggctgtggt 480 

tcgtgggatg ttcagctgga aaccacctgc cactgccagt gcagtgtggt ggactggacc 540 

actgcccgct gctgccacct gacctgacag ggaggaggct gagaactcag ttttgtgacc 600 

atgacagtaa tgaaaccagg gtcccaacca agaaatctaa ctcaaacgtc ccacttcatt 660 

tgttccattc ctgattctwg ggtaataaag acaaactttg tacctcaaaa aaaaaaaaaa 720 

aaaactcgag ggggggcccg gaamcaattc gggctatagn agagcg 766 

<210> 59 
<211> 2361 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (1174) 

<223> n equals a,t,g, or c 
<400> 59 

gttctagatc gcgagcggcc gccctttttt tttttttttt tttggaaagc aaggatcaca 60 
cttccccctc cctgttcctt aatccctttt ctaaaaaggg gggaaaatcc ggatggattt 120 
tagggattgg tctggtgtca gctgtgtttt attgcacacc taaatcctga ttataggctt 180 
ttcatttctc cgcaaagcct ttattttggc agttaagcca aatgtgtttt ccagaaagtt 240 
agttattttc tcctctttct ttcctttctt tcctcccttt ttcccgtctg accccaaacg 300 
ttattgtcca aacatgactg gacagcagct tttgtttctt gaccctgtaa tatgacagtc 360 
tgctaatatt gacagaaggt gcagtttttg ggttatagtc gtgattttcg ctaatcaatc 420 
atattagcag gaaaaaaaat gacttgtttc tgttgtactt gagtcttaag aaaaagtgcc 480 
catagtttag tgacaatttc caaaggcttt agtaccacct gtatttcaaa atgggggacc 540 
caaactcccg gaagaaacaa gctctgaaca gactacgtgc tcagcttaga aagaaaaaag 600 
aatctctagc tgaccagttt gacttcaaga tgtatattgc ctttgtattc aaggagaaga 660 
agaaaaagtc agcacttttt gaagtgtctg aggttatacc agtcatgaca aataattatg 72 0 
aagaaaatat cctgaaaggt gtgcgagatt ccagctattc cttggaaagt tccctagagc 780 
ttttacagaa ggatgtggta cagctccatg ctcctcgata tcagtctatg agaagggatg 84 0 
taattggctg tactcaggag atggatttca ttctttggcc tcggaatgat attgaaaaaa 900 
tcgtctgtct cctgttttct aggtggaaag aatctgatga gccttttagg cctgttcagg 960 
ccaaatttga gtttcatcat ggtgactatg aaaaacagtt tctgcatgta ctgagccgca 1020 
aggacaagac tggaatcg-tt gtcaacaatc ctaaccagtc agtgtttctc ttcattgaca 1080 
gacagcactt gcagactcca aaaaacaaag ctacaatctt caagttatgc agcatctgcc 1140 
tctacctgcc acaggaacag ctcacccact gggncagttg gcaccataga ggatcacctc 1200 
cgtccttata tgccagagta gagtactgac cagcaaaatg gagaagatca gagaatgcag 12 60 
cagcagtttt ttttcttgtt ttcttaccac tttattcttt cagagtttaa agaaaatgga 1320 
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ctcatgcaca gaacactatg cattttgaaa cttgttcatc ctggattttt ttaaatcatt 1380 
tttatctcag aacttaaaca aaaattagat gtcgtgcacg gactgtgtga aagaagatgc 1440 
tttgcatatt tgctgcactg catcagtatc ttactaaaaa tgtgaaatga aaggactatt 1500 
gtacactgaa atgcttaaat gtatctgaaa gcacaaggtg atactcattt ttatggtctt 1560 
cccatttgtg ctggtttttg cctctttgac atctgtcatc agtatttaga gggtgagaag 1620 
tgaatgtaac aggtataaat aacattttta aaaacaataa ctttgctata atcacagttg 1680 
ttccagagca ctgtcagata cattctaatg accagaactg gtttaaaaaa agaaaataca 1740 
accatgggaa rgaaatctta aatgaaaaac gcatctcatt gtaggcattt ttgcctcata 1800 
ttttactggg ccatgtttgt ttcctggtac tcatgtattt tttttttcca gatctctttc 1860 
cccaagttgc tattgtaaga gtattctgct gcgtgtggat gcagttatac acattaaagc 1920 
agatctggag tctgaagtag ctataaagca gctataaaac agaaatacat gcatagctgc 1980 
agaaaccatg ataggtagag gacttttctt ttggttttgt tttgttttgt tttgttttgt 2040 
ttttggtttt acagagaaga gatttttatt acaaagaaaa aaattccagt gaattgtgca 2100 
gaaatgctgg tttttacacc atcctaaaga aaaactttac aagggtgttt tggagtagaa 2160 
aaaaggttat aaagttggaa tcttaaattg taaaattaac cattgagtgt caaagttcta 2220 
aaagcagaac tcattttgtg caatgracat aaggraagac . tactgtatag gtttttkttt 2280 
tctcctttta aatgaaraaa arcttgctta agggttgcat acttttattg gagtaaatct 2340 
gaatgatcct actcccttgg a 2361 

<210> 60 

<211> 1472 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (129) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (130) 

<223> n equals a,t,g, or c 
<400> 60 

aattcggcac gagcccagat ggcgctggag gaccaggccg ccacactgga gtataagacc 60 
atcaaggaac atctcagcag caagagtccc aaccatgggg tgaaccttgt ggagaacctg 120 
gacagcctnn cccccaaagt tccacagcgg gaggcctccc tgggtccccc gggagcctcc 180 
ctgtctcaga ccggtctaag caagcggctg gaaatgcacc actcctcttc ctacggggtt 24 0 
gactataaga ggagctaccc cacgaactcg ctcacgagaa gccaccaggc accactctca 300 
aaagaaacaa cactaactec tccaattcct ctcacctctc cagaaaccag agctttggca 3 60 
ggggagacaa cccgccgccc gccccgcaga gggtggactc catccaggtg cacagctccc 420 
agccatctgg ccaggccgtg actgtctcga ggcagcccag cctcaacgcc tacaactcac 480 
tgacaaggtc ggggctgaag cgtacgccct cgctaaagcc ggacgtaccc cccaaaccat 540 
cctttgctcc cctttccaca tccatgaagc ccaatgatgc gtgtacataa tcccaggggg 600 
agggggtcag gtgtcgaacc agcaggcaag gcgaggtgcc cgctcagctc agcaaggttc 660 
tcaactgcct cgagtaccca ccagaccaag aargcctgcg gcagagccga ggacgctggg 720 
tcctcctctc tgggacacag gggtactcac gaaaacrggg ccgcgtggtt tggtgaaggt 780 
ttgcaacggc ggggactcac cttcattctc ttccttcact ttcccccaca ccctacaaca 840 
ggtcggaccc acaaaagact tcagttatca tcacaaacat gagccaaaag cacataccta 900 
ccccatcccc cacccccmca cacacacaca catgcacaca acacatacac acacacgcac 960 
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agaggtgaac agaaactgaa acattttgtc cacaacttca cgggacgtgg ccagactggg 1020 
tttgcgttcc aacctgcaaa acacaaatac attttttaaa atcaagaaaa tttaaaaaga 1080 
caaaaaaaaa agaattcatt gataattcta actcagactt taacaatggc agaagtttac 1140 
tatgcgcaaa tactgtgaaa tgcccgccag tgttacagct ttctgttgca gcagataaat 1200 
gccatgttgg gcaactatgt catagatttc tgctcctcct ctcttttaat gaaataacgt 1260 
gaccgttaac gcaagtaact ctttatttat tgttcaccct ttttttcctt aaggaaagga 1320 
ctcttccaaa tatcatccta tgaacagctc ttcagaaagc ccattgaaag ttaaactatt 1380 
taacgtgaaa tccattaact ggaataattg agtttcttta tttttacaat aaattcactg 1440 
agtaaataaa aaaaaaaaaa aaaaaaaaaa aa 1472 

<210> 61 

<211> 1672 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (884) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1583) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1645) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1663) 

<223> n equals a,t,g, or c 
<400> 61 

ccagcctcca ggcacccggg atccagcgcc gccgctcata acacccgcga ccccgcagct 60 
aagcgcagct cccgacgcaa tggacccggc gctggcagcc cagatgagcg aggctgtggc 120 
cgagaagatg ctccagtacc ggcgggacac agcaggctgg aagatttgcc gggaaggcaa 180 
tggagtttca gtttcctgga ggccatctgt ggagtttcca gggaacctgt accgaggaga 2 40 
aggcattgta tatgggacac tagaggaggt gtgggactgt gtgaagccag ctgttggagg 300 
cctacgagtg aagtgggatg agaatgtgac cggttttgaa attatccaaa gcatcactga 3 60 
caccctgtgt gtaagcagaa cctccactcc ctccgctgcc atgaagctca tttctcccag 4 20 
agattttgtg gacttggtgc tagtcaagag atatgaggat gggaccatca gttccaacgc 4 80 
cacccatgtg gagcatccgt tatgtccccc gaagccaggt tttgtgagag gatttaacca 540 
tccttgtggt tgcttctgtg aacctcttcc aggggaaccc accaagacca acctggtcac 600 
attcttccat accgacctca gcggttacct cccacagaac gtggtggact ccttcttccc 660 
ccgcagcatg acccggtttt atgccaacct tcagaaagca gtgaagcaat tccatgagta 720 
atgctatcgt tacttcttgg caaagaactc ccgtgactca tcgaggagct ccagctgttg 780 
ggacaccaag gagcctggga gcacgcagag gcctgtgttc actctttgga acaagctgat 840 
ggactgcgca tctctgagaa tgccaaccag aggcggcagc ccancccttc ctgcctcctg 900 
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ccccactcag ggttggcgtg tgatgagcca ttcatgtgtt ccaaactcca tctgcctgtt 960 

acccaaacac gcctctcctg gcagggtaga cccaggcctc taaccatctg acagagactc 1020 

ggcctggaca ccatgcgatg cactctggca ccaaggcttt atgtgcccat cactctcaga 1080 

gaccacgttt ccctgactgt catagagaat catcatcgcc actgaaaacc aggccctgtt 1140 

gccttttaag catgtaccgc tccctcagtc ctgtgctgca gccccccaaa tatatttttc 1200 

tgatatagac cttgtatatg gctttaatgc cgcaaaatat ttatttttcc ttaaaaaagg 1260 

tgtcaacttg gaaataatgg tttaaaaaca ggataagcat taaggaaaaa cactttcaat 1320 

gtgtcttcca tttgatgaat ttgtkttkct ctctttatcc ccgcaagtgg agtttcatgt 1380 

cctcggtgaa accagacagt gtgaatctgt tccagcccaa atctgcagca ttagggatga 1440 

gttctcrgaa gtgattctga actgagcacg cactcatgtc tgcatgggga actctgggga 1500 

gaagagcctt ccttttcttt cccttgggcc atttgccttt ccttgtcgtc ttactgaggg 1560 

cggaggcagg gagggtctct gtnctttcca gggccctggg cagggccatc ctggccattc 1620 

agggaaagat gggaagagtt agggnctccg ttttaggcag ccntgggtgg ga 1672 

<210> 62 
<211> 1540 
<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (1265) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1468) 

<223> n equals a f t,g f or c 
<220> 

<221> misc feature 
<222> (1507) 

<223> n equals a,t,g, or c 
<400> 62 

gcggacggtg ggtcgaccca cgcgtccgct 
tttctgaaaa ggccactcac gtgaacacta 
gagcagccta cagtggacac ttagatattg 
ttcatgcagt gactgtggat ggctggacgc 
ccagagtggc ttctttctta ctgcagcatg 
tcttgacccc cttgcatctt gctgctggga 
tcctgatgaa ccgttacgtc aaaccagggc 
atattgccag gaggacaagt atctatcact 
attcttcacc tcagtcttaa caattctagt 
tcctgtgtgt gagatgtatt cccataatca 
ttcagtgaca ttcattataa cattcttcca 
tatttgaaag taatttgcat atatctttaa 
cagaaataat tttaatgtgt gtatacttaa 
atttttggtg ctgatacaag agaaatgtat 
tgggtattta gtatattgac atatattttt 
aaagtcttaa atattctgat acaattcagc 



actaacaact taccacagtg cggagactgc 60 
gggatgaaga tgagtrtacc cctcttcatc 120 
ttcaggagct cattgcacag ggggccgatg 180 
ccctgcacag tgcttgtaag tggaataata 240 
atgcagatat caatgcccaa acaaaaggcc 300 
acagagacag caaggatacc ctagaactcc 360 
tgaaaaacaa cttggaagaa actgcatttg 420 
acctctttga aattgtggaa ggctgtacaa 480 
aattttccta agtttctaaa taccagtgcc 540 
aagttgacgt caaacatctt actacaaaaa 600 
agtgaattgc ctgactttra tgtcaaaatg 660 
ttatttctgt ggagtttgtg atttttttat 720 
aaacttgaca cgggttgtac agaaactggt 780 
ttttaaatat cccacatcct ggatctttgt 840 
ataaggtgag gtaactcaga acttaattta 900 
tgtcttctct accttaccat agccagttgc 960 
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tttcatttta aaccagagca agtaacatat 
aaaaacagca aaaaacctag atctttgtct 
gttagctaag tgtttaattc atgaatattg 
atcctgtgga tagtcctacc tcaccctggt 
atcacgatga ccttgtagac atgcacacaa 
tctgnctatc caactggttt tacctgccta 
tctctcaagt tcacaggaaa tgttgatttt 
gcaaagtgac aggggaaaag gaattagtct 
staaaaccac aaagtggctc aggctttnaa 
ataagtnaaa atatttgaga aaaataaagt 

<210> 63 

<211> 1044 

<212> DNA 

<213> Homo sapiens 



tagtgacttg aatcttcata agttaaagta 1020 
tttagaacac agaccatttt caggaaagca 1080 
tatactgcat cccctaccac aatttacaca 1140 
caacctacat gatccttaag ctaatggcga 1200 
ctataccttt gtccaacaga tcataatata 1260 
atcctactga tttgggcact gcttgtatar 1320 
ctaaggtcct catttttaca gagtatacag 1380 
aagagtaagg ggatgattat tatrttgagg 1440 
aaaaaaacac tgtggataat gacaaaaagc 1500 
acaagaaatg 1540 



<400> 63 

aacaccttca tccatgaaga tatctggaac 
caatgcaaga acggcaagat gaactgccat 
gacacaggaa gttccagggc acccaactgc 
gttgtcattg cctgtgaggg taacccacag 
ccatgtaggg attatcgcga gtggttgacc 
atgcatttga gctgtcccag gctctgtctc 
ataactcatt ctattaaata cattgcacca 
atgaggctgg gcttttctgt aataagcttc 
cagatcctat cctgtggaat ttagttatta 
aaaatgcttt catctatgtt tatcacattt 
acatatagaa gctcaaagtt aagggatttg 
agacaaaaat ccagtgtagc tggccactta 
atgttttgaa agtgtctgct ttttttatcc 
aatttggaaa tgtatgccag caaaatgtga 
ggtttaataa gattaagaaa atgatactgg 
ccctagtaag tcaaagtact aaaaaatgta 
gattgaaaga ttttttatgt tttccttgta 
aaaaaaaaaa aaaaaaaact cgag 



attcgtagta tctgcagcac caccaatatc 60 
gagggtgtag tgaaggtcac agattgcagg 120 
agatatcggg ccatagcgag cactagacgt 180 
gtgcctgtgc actttgacgg ttagatgcca 240 
ttacacttac tccttaaata gcagtgagta 300 
ctcagctcat ttcctactct ttttctctat 360 
aagagatatg gagacataaa cctgtaatga 420 
cttttataat actggtcagc ttagctctct 480 
tgtgtattta tgtagtattt caaacatttc 540 
taataccaca gcacttataa tgatgtcact 600 
ctgaagactg taaagttaat ggaagaattg 660 
tccagggctt tttctacttc atcacaagga 720 
ttaaaattca cctgtcaggg aggcattaaa 780 
gctctgtatt ttttggcatt cttatgtttg 84 0 
gaattttctt tttcctgaaa ctttgaatca 900 
ctagatcatt aagacttatg tgctcttact 960 
ataaaggacc taaaccgaag gtacctgaaa 1020 

1044 



<210> 64 

<211> 851 

<212> DNA 

<213> Homo sapiens 

<400> 64 

cacgagagaa ggtggttatt tatacaaaca 
atgctgaatt ttctttgggg gcattcatta 
ctggaagctg cctgtgctaa gaccacccag 
tttgcttcca ggtcagggga cctgcttcaa 
ggtagggaga gctgagttct gacttcacct 
gactggaaca gactgtgaat atagcagaag 
gaggcacagt tctctctact ggaaagaaaa 
ggaagaccca ggatggccca tcaaaggaac 
gcacctggca tttctctcac tgtgctctta 



tggacatact cactcccaag ggctgatgag 60 
attgtcccag ctgcagcgac tggagcaagt 120 
ctgtccctgg gttctcatcc tagggccttc 180 
tgagaaagca actgaattga ggctaggaga 240 
gtgcagaact ctctgccccc atgttacctg 300 
gttccaagaa ctctggtgtc tgacctagaa 360 
cgatgtagcc gattgcacaa gggtgccaag 420 
ctgggggagg atgcaggagg ctgaagggat 480 
ccgcatcagc aacccccaac ttttgggcct 54 0 
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600 



actctgcccc ccatgcgtga ataccctgct tggatgctgt gcttttccgg tttgtctcta 
agcccctttc tccagggcat gttggtttcc ctggcctctc agtgtcctaa ctggagccca 660 
gagtgccttg ttctgagcca ggagacggct gagcactggc cctccacacc taagcgtcct 720 
ttacattaac ttattggtct tgtataacac ctggtgccat tgccaagtgg ctgtgtcctc 780 
agctacagag ctggaattgt gtggggttta gtgctaaata cttcaataaa gtctgttttt 84 0 
tgtgattggc t 851 

<210> 65 

<211> 2793 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (2793) 

<223> n equals a,t,g, or c 
<400> 65 

ccacgcgtcc ggattacatg tagttattga gaatcctttc gaattcagtg gcttaatcat 60 
gaatgtctaa atattgttga cattaggatg atacatgtaa attaaagtta catttgttta 120 
gcatagacaa gcttaacatt gtagatgttt ctcttcaaaa atcatcttaa acatttgcat 
ttggaattgt gttaaataga atgtgtgaaa cactgtatta gtaaacttca tcacctttct 
acttccttat agtttgaact tttcagtttt tgtagttccc aaacagttgc tcaatttaga 300 
gcaaattaat ttaacacctg ccaaaaaaag gctgctgttg gcttatcagt tgtctttaaa 360 
ttcaaatgct catgtgactt ttatcacatc aaaaaatatt tcattaatga ttcaccttta 420 
gctctgaaaa ttaccgcgtt tagtaattat agtgggctta taaaaacatg caactctttt 4 80 
tgatagttat ttgagaattt tggtgaaaaa tatttagctg agggcagtat agaacttata 540 
aaccaatata ttgatatttt taaaacattt ttacatataa gtaaactgcc atctttgagc 600 
ataactacat ttaaaaataa agctgcatat ttttaaatca agtgtttaac aagaatttat 6 60 
attttttatt ttttaaaatt aaaaataatt tatatttcct ctgttgcatg aggattctca 72 0 
tctgtgctta taatggttag agattttatt tgtgtggaat gaagtgaggc ttgtagtcat 780 
ggttctagtg tttcagtttg ccaagtctgt ttactgcagt gaaattcatc aaatgtttca 840 



180 
240 



900 
960 
1020 



gtgtggtttt ctgtagccta tcatttactg gctatttttt tatgtacacc tttaggattt 
tctgcctact ctatccagtt gtccaaatga tatcctacat tttacaaatg ccctttcagt 
ttctattttc tttttccatt aaattgccct catgtcctaa tgtgcagttt gtaagtgtgt 
gtgtgtgtgt ctgtgtgtgt gtgaatttga ttttcaagag tgctagactt ccaatttgag 1080 
agattaaata atttaattca ggcaaacatt tttcattgga atttcacagt tcattgtaat 1140 
gaaaatgtta atcctggatg acctttgaca tacagtaatg aatcttggat attaatgaat 1200 
ttgttagtag catcttgatg tgtgttttaa tgagttattt tcaaagttgt gcattaaacc 1260 
aaagttggca tactggaagt gtttatatca agttccattt ggctactgat ggacaaaaaa 1320 
tagaaatgcc ttcctatgga gagtattttt cctttaaaaa attaaaaagg ttaattattt 1380 
tgaaaaaaaa aaatcgaccc acgcgtccgg attacatgta gttattgaga atcctttcga 1440 
attcagtggc ttaatcatga atgtctaaat attgttgaca ttaggatgat acatgtaaat 1500 
taaagttaca tttgtttagc atagacaagc ttaacattgt agatgtttct cttcaaaaat 1560 
catcttaaac atttgcattt ggaattgtgt taaatagaat gtgtgaaaca ctgtattagt 1620 
aaacttcatc acctttctac ttccttatag tttgaacttt tcagtttttg tagttcccaa 1680 
acagttgctc aatttagagc aaattaattt aacacctgcc aaaaaaaggc tgctgttggc 174 0 
ttatcagttg tctttaaatt caaatgctca tgtgactttt atcacatcaa aaaatatttc 1800 
attaatgatt cacctttagc tctgaaaatt accgcgttta gtaattatag tgggcttata 1860 
aaaacatgca actctttttg atagttattt gagaattttg gtgaaaaata tttagctgag 1920 
ggcagtatag aacttataaa ccaatatatt gatattttta aaacattttt acatataagt 1980 
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aaactgccat ctttgagcat aactacattt aaaaataaag ctgcatattt ttaaatcaag 2040 

tgtttaacaa gaatttatat tttttatttt ttaaaattaa aaataattta tatttcctct 2100 

gttgcatgag gattctcatc tgtgcttata atggttagag attttatttg tgtggaatga 2160 

agtgaggctt gtagtcatgg ttctagtgtt tcagtttgcc aagtctgttt actgcagtga 2220 

aattcatcaa atgtttcagt gtgstyttct gtagyctatc atttactggc tattttttta 2280 

tgtacacctt taggattttc tgcctactct atccagttgt ccaaatgata tcctacattt 2 34 0 

tacaaatgcc ctttcagttt ctattttctt tttccattaa attgccctca tgtcctaatg 2400 

tgcagtttgt aagtgtgtgt gtgtgtgtct gtgtgtgtgt gaatttgatt ttcaagagtg 2460 

ctagacttcc aatttgagag attaaataat ttaattcagg caaacatttt tcattggaat 2520 

ttcacagttc attgtaatga aaatgttaat cctggatgac ctttgacata cagtaatgaa 2 580 

tcttggatat taatgaattt gttagtagca tcttgatgtg tgttttaatg agttattttc 2640 

aaagttgtgc attaaaccaa agttggcata ctggaagtgt ttatatcaag ttccatttgg 2700 

ctactgatgg acaaaaaata gaaatgcctt cctatggaga gtatttttcc tttaaaaaat 2760 

taaaaaggtt aattattttg aaaaaaaaaa acn 2793 



<210> 66 

<211> 303 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (108) 

<223> n equals a^t^, or c 



<220> 

<221> misc feature 
<222> (278) 

<223> n equals a,t,g, or c 



60 



<400> 66 . 

agattaagca tacttaacca ctccttattt gtagattcac tttcaacctt aaaaattaat 

accagtttgc ataaaccaat atctgaaaag aacaggaaat gttaatgnca agcaacagct 12 0 

attaatactg atgtgaatgg atgcatttgt tttgcagtgg tgactggcct aggcaggttt 180 

gggatctgtg aaagaattga ttcattttca aaattattcc ataaagttaa aaagttacac 240 

tttaaaggca acaggtcata cagttcttta aaatctgnat ccaactgtag ctttatttaa 300 
aag " ~ 303 

<210> 67 

<211> 1410 

<212> DNA 

<213> Homo sapiens 



<400> 67 

ccacgcgtcc ggtccctagg agataagagt 

agctcaggca agagtccgat gtttgtgcca 

gtgtgagcct gaatttggca atgacaaggc 

agtgtcctgg tacgaacggt ttgtgcagcc 

cttcatcttc atcgggtgcc tgtcggtcat 

gccggccctg gcccacgggc tggctttggg 

tggtggacac ttcaaccctg cggtgtccct 



atcttgcaca gcaggtgcag gtttcccagc 60 

tctgatcctg atgtctggag agatagccat 120 

cagggagccg agcgtgggtg gcaggtggcg 180 

atgtctggtc gaactgctgg gctctgctct 240 

tgagaatggg acggacactg ggctgctgca 300 

gctcgtgatt gccacgctgg ggaatatcag 360 

ggcagccatg ctgatcggag gcctcaacct 420 
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ggtgatgctc ctcccgtact gggtctcaca 
ggccaaggcg gtgagtcctg aggagaggtt 
agtccaggag caggggcagg tggcaggggc 
gctggccctg gctgtatgca tgggtgccat 
gttctccatc ggctttgccg tcaccgtgga 
ctgcatgaat cccgcccgtg cttttggacc 
ctggatctac tggctgggcc cactcctggc 
cttcattgga gatgggaaga cccgcctcat 
gattcctgct gctccaggtg tcctcagctc 
ctgcatttcc tgccagggca gaggcccaga 
ctgctttctc agatagactg actgctgagg 
tcatcagaga ccccagcctg gggaacacgc 
accacaacac gagcgtgttt cttgagagga 
ctgcacatca gctcatttcc cgcaccccat 
gccacttcct tgcttctcaa gctgacaatt 
cttccaaaaa aaaaaaaaaa aaaaaaaaaa 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 



gctgctcggg gggatgctcg gggctgcctt 480 
ctggaatgca tctggggcgg cctttgtgac 540 
gttggtggca gagatcatcc tgacgacgct 600 
caatgagaag acaaagggcc ctctggcccc 660 
tatcctggct gggggccctg tgtctggagg 720 
tgcggtggtg gccaaccact ggaacttcca 780 
tggcctgctt gttggactgc tcattaggtg 840 
cctgaaggct cagtgaagca gagctcgtgg 900 
acctgtccca gactgaggac aggggagttc 960 
ggagcgaccc cctgcttcca ctgcttgggc 1020 
aggctctagg ttcttggaat tcctttgtgc 1080 
tgcccgcact gcccagagag cagtgcaaac 114 0 
atgtccccga gttggacaag gaggctgttt 1200 
ttcttgcttg attgctttgt tgggggcctg 1260 
ctcactttgc aataaatagt ccagtgtttc 1320 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1380 

1410 



<210> 68 

<211> 1024 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (2) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (7) 

<223> n equals a,t,g, or c 



<400> 68 

angggangga agggaaggga agggaagggg 
gagccgctcg raggcgagtg gaactggatc 
cgccatttta caacagctcc actcgcgccg 
gcaacccgat accatcggac aggatttctc 
acatggctac agaacatgtt aatggaaatg 
cagttatcca ttcagaaaat tttcagacat 
ctgaaaaact agatgaaatt tacgttgcag 
gagctattga agctttaaaa gaattcaatg 
ttaaagacag tgatctctct catgttcaga 
agacttacag gcagagagaa aaacaaggga 
atgaggcaaa aattaaggca ctcttggaaa 
acagaggaag tatggaggac cacctccaga 
tggcactgag atatttgtgg gaaagatccc 
attatttgag aaagcataag gttctcagag 
ctagtctaat ggttctcaaa ctcgaaggaa 
ccccgtctca gaggttctga tgctgtaaat 
gaagctcaca ggtgctacta atgttgaaga 



gggtcacgcg ggggcgcgcg cgcgcaccgg 60 
gggtttgctg ccagcggcgt gagcttcggc 120 
gacacaggga gcagcgagca cgcgtttccc 180 
cgcctcagcc caacggggag atctctggaa 240 
gtactgaaga gcccatggat actacttctg 300 
tgcttgatgc tggtttacca cagaaagttg 360 
ggctagttgc acatagtgat ttagatgaaa 42 0 
aagacggtgc attggcagtt cttcaacagt 480 
acaaaagtgc ctttttatgt ggagtcatga 540 
ccaaagtagc agattctagt aaaggaccag 600 
gaacaggctc acacttgatg tgaccactgg 660 
ttccgtttat tcaggtcagc agccttctgt 720 
aagagatcta tttgaggatg aacttgttcc 780 
tgatagagct ggaaggatca taaaggtcat 84 0 
cattagggtc atcctggaga gtttactggg 900 
caggcgggac ccctgaattt tcatttctaa 960 
gaacctatga tctagttcaa cttctgggat 1020 
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tctt 1024 

<210> 69 

<211> 1848 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc feature 
<222> (1761) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1844) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (1847) 

<223> n equals a,t,g, or c 
<400> 69 

agactcggat ggtagtccgc tgtccaacag ccarccttcc ttcccagtgg agatcttgcc 60 

cttcctctac ttgggctgtg ccaaagactc caccaacttg gacgtgttgg aggaattcgg 120 

catcaagtac atcttgaacg tcacccccaa tttgccgaat ctctttgaga acgcaggaga 180 

gtttaaatac aagcaaatcc ccatctcgga tcactggagc caaaacctgt cccagttttt 24 0 

ccctgaggcc atttctttca tagatgaagc ccggggcaag aactgtggtg tcttggtaca 300 

ttgcttggct ggcattagcc gctcagtcac tgtgactgtg gcttacctta tgcagaagct 360 

caatctgtcg atgaacgatg cctatgacat tgtcaaaatg aaaaaatcca acatatcccc 420 

taacttcaac ttcatgggtc agctgctgga cttcgagagg acgctgggac tcagcagccc 480 

atgtgacaac agggttccag cacagcagct gtattttacc accccttcca accagaatgt 540 

ataccaggtg gactctctgc aatctacgtg aaagacccca cacccctcct tgctggaatg 600 

tgtctggccc ttcagcagtt tctcttggca gcatcagctg ggctgctttc tttgtgtgtg 660 

gccccaggtg tcaaaatgac accagctgtc tgtactagac aaggttacca agtgcggaat 72 0 

tggttaatac taacagagag atttgctcca ttctctttgg aataacagga catgctgtat 780 

agatacaggc agtaggtttg ctctgtaccc atgtgtacag cctacccatg cagggactgg 84 0 

gattcgagga cttccaggcg catagggtag aaccaaatga tagggtagga gcatgtgttc 900 

tttagggcct tgtaaggctg tttccttttg catctggaac tgactatata attgtcttca 960 

atgaagacta attcaatttt gcatatagag gagccaaaga gagatttcag ctctgtattt 1020 

gtggtatcag tttggaaaaa aaaatctgat actccatttg attattgtaa atatttgatc 1080 

ttgaatcact tgacagtgtt tgtttgaatt gtgtttgttt tttcctttga tgggcttaaa 1140 

agaaattatc caaagggaga aagagcagta tgccacttct taaaacagaa caaaacaaaa 12 00 

aaagaaaatt gtgctctttt ctaatccaaa gggtatattt gcagcatgct tgactttacc 1260 

aattctgatg acatctttac ggacactatt atcactaaga ccttgttatg gcgaagtctt 1320 

tagtcttttt catgtatttt cctcatgatt ttttctcttt atgtagtttg actatgcctt 1380 

acctttgtaa atatttttgc ttgtgttgtc gcaaagggga taatctggga aagacaccaa 1440 

atcatgggct cactttaaaa aaagaaagaa taaaaaaacc ttcagctgtg ctaaacagta 1500 

tattacctct gtataaaatt cttcagggag tgtcacctca aatgcaatac tttgggttgg 1560 

tttctttcct ttaaaaaaat ttgtataaaa ctggaagtgt gtgtgtgtga gcatgggtac 1620 

ccatttgata agagaaatgc atttgattgt gaagaaggga gagttaaatt ctccattatg 1680 
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ttcgtggtgt aaagtttwga gctggaattt 
ataaataact attttggcta naaaaaaaaa 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 



attataagaa tgtaaaacct taaattatta 1740 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1800 
aaaaaaaggg gggnccnc 1848 



<210> 70 

<211> 2682 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc feature 
<222> (647) 

<223> n equals a,t,g, or c 



<400> 70 

gaatacccca ggatttatgt ataaaaacct 
tatctttgat gtggggtttg aagaggaatt 
tagacagact atgctctttt ctgccaccca 
ttctctgaaa aaggagccat tgtatgttgg 
ggatggtctt gaacagaaga accgaaagaa 
gtctgtgaaa taccactatg agttgctgaa 
tggaaagcaa aagcaaaata agcgtacaac 
gggaacacta ttgtgtacgg atgtggcagc 
gattgttcag tatgaccctc cggatgaccc 
agccagaggc ytaaatggga gagggcatgc 
ttttcttcgt tacttgaaac aatccaaggt 
ctaaaatttc tgacattcag tctcagcttg 
ataagtcagc ccaggaagca tataagtcat 
aacagatctt taatgttaat aacctaaatt 
aggtgcctcc cttcgttgat. ctgaacgtca 
gaggtggtgg tggatttggc taccagaaaa 
aacacattag caagaaatca tctgacagca 
tttcatcttg aataactttg tcctaaaatg 
tttgtagact ttagaatttg gacttaccta 
cactgagcac tgttacttct atcacgtctc 
taagtttctt ggttgcccaa gggcagagca 
tattttaatt. ttaaatatcc ctccctcata 
tttttgtacc tttccttctt gttttgtgaa 
tgctgtaaaa ggtgacctag tgtactgggc 
gttatttttt gtttttagtt atttcttgga 
aatgctgcag tataaaagag caaagagctt 
agggtggcat tgcttttata gattcttgat 
cattttttgg agcaaaaact atgggttgta 
acgtttgatg gctggggggt aggaagagga 
tcaatagagg tgtaatgtac tgcatttctt 
aaagaacgat gatgctcctc attaagattt 
gcctttgcac tctgtagagt acttagaaga 
gctgtcagac ggtgcccagc acacattaat 
ttccaggccc tgaaacaaaa aatacatttg 
aaaaaaaaca gcaaaatcag tgatttagtc 
tttctagtgt gttttgtaca gtatataact 



gcagtgtctg gttattgatg aagctgatcg 60 
aaagcaaatt attaaacttt tgccaacacg 120 
aactcgaaaa gttgaagacc tggcaaggat 180 
cgttgatgat gataaagcga atgcaacagt 240 
gaagcttatg gtcttctttt catcttgtat 300 
ctacattgat ttgcccgtct tggccattca 360 
cacattcttc cagttctgca atgcagattc 4 20 
gagaggacta gacattcctg aagtcgactg 480 
taaggaatat attcatcgtg tgggtagaac 540 
cttgctcatt ttgcgcccag aagaattggg 600 
tccattaagt gaatttngac ttttcctggt 660 
agaaattgat tgaaaagaat tactttcttc 720 
acatacgagc ctatgattcc cattctctga 780 
tgcctcaggt tgctctgtca tttggtttca 84 0 
acagtaatga aggcaagcag aaaaagcgag 900 
ccaagaaagt tgagaaatcc aaaatcttta 960 
ggcagttctc tcactgaaca catgccttcc 1020 
aatttttttt ccccttgatt taacaggatt 1080 
acaagagtat aaattgactt gggttgcaag 1140 
tcttttattt ctgggatata aaacaggctt 1200 
aggaatatct ggtgtttctt gtgatgataa 1260 
caagtgtatg ttaccatttt aatataattc 1320 
gatttttgtg gcatggattg ctgtgctcac 1380 
agctggtggc ggtgcagaaa agagtctcag 1440 
ccttgacagt atctaatgac tcctcctgaa 1500 
tgggaaatac ctaagaagca ccttaagatt 1560 
tttaaagcaa caggcctttc tcaggtgttg 1620 
atttgaataa agtgtcacta agcagttata 1680 
tggaattgag atgtttgagc ctcatttaca 1740 
catttggtaa cataacaaag actttcatac 1800 
gtttaattca aggtggtttg gatttggtaa 1860 
caagggcaac ttacttggag ttagagccaa 1920 
gttagcttct ttctgagaaa aaaatacctc 1980 
ctgtgaagat tgaaaatgaa caaagttaga 2040 
agatgagttt ttcgttgtag gagcacttga 2100 
acaagatagt acattttgta gcagttcaaa 2160 



WO 00/55351 



48 



PCT/US00/05883 



gccaaagttg ctagcatcat tttgctgttg tgccagttaa tcataggatc ccattaaata 2220 

agtgtgctaa catcgaatat agagaaaact ggtaaagaac attccagtag gaaaagaaaa 2280 

gaacaatctt ccatttctgg gcttggccac catcaccctg gtcggacctg tcctggactt 2340 

ccaaccttga ctgctgagct cctggcttag cttcttgggt tcctaattcc tggtgtttaa 2400 

taattctctc cacgatcatg tttttctgat tttttttttc agaaataatg ttttttaaaa 2 4 60 

gacaaaaaca aagggaagaa tatttaatta ctgagcagaa gtaaatactg ttggtatttt 2520 

gtacataatc taatttttat atgcatgtty atgcttttta atttttttat caaaaattaa 2580 

gtcatctacc tactacttgt aaccagcttg tttcataaca tgttattttc ctgtgtcatt 2 64 0 

aaataattac ttcaatgttg aaaaaaaaaa aaaaaaaaaa aa 2682 

<210> 71 
<211> 412 
<212> DNA 

<213> Homo sapiens 
<400> 71 

ggcagagcca acagacaccc tccactctga ggtctcacct tcgcctttgc tgaagtctcc 60 

ccgcagccct ctccacccag aggtctccct ataccgagac ccaccatssw wccatcctga 12 0 

ggaccgcccc aaccctcgga gccccccact cagtaggtct gaaggcctcc atttgtaccg 180 

aaacaccccg ctcacgctga cagcctccta ggytccctga ggtacctttc cacccagacc 240 

ctccttcccc accccataag ccctgagact cccgcctttr acctgacgat cttccccctt 300 

cccgccttca ggttcctcct aggcgctcag aggccgctct ggggggttgc ctcgagtccc 360 

cccacccctc cccacccacc accgctcccg cggcaagcca gcccgtgcag aa 412 

<210> 72 
<211> 1361 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (46) 

<223> n equals a,t,g, or c 
<400> 72 

taagaacttt tgtccttccc ttcttgaggt ccttttttga ttgtgncttt agtatcaagt 60 

tcagcagttg tttcaagagc agctgagata atwaattcaa ccaaatggcg ccttggttct 120 

ttawggtatc tgawactcct ctaggacttg cgagggccgt gtcctgagta gtgtgtgmcc 180 

cttggctcac gttgcctctg ttttcctcaa gttgccagac ttagaagmct tgatgaaaag 240 

ggagaaccag aagattctga ctcccctggt gagcctggac accccaggga aagcaacagt 300 

acaggtggtc attctggccg accctgacgg acatgaaatt tgctttgtcg gggatgaagc 3 60 

atttcgagaa ctttctaaga tggatccaga gggaagcaaa ttgttggatg atgcaatggc 420 

agcagataaa agtgacgagt ggtttgccaa acacaataaa cccaaagctt caggttaacg 480 

gaagacatga tgcagagcaa gcctctgtga ttcctgccca gcacctgtga ggcctgacgt 540 

gtcagttccc aataaatgct cttctgattt gtttcccgta caggcaagga ggcttgggta 600 

gtgcagattt gtgtatttca atctttgaaa gctctgatgt aatttagaaa tgaaatccaa 660 

tcatgagtcc aggtagagaa cgcctgctgt aatctacact gttgctggga ctgcgcattc 720 

tgtatataac tgtgttggat gagtgacaga tgattgtcca gactaggaca gcggcatgaa 780 

catgactttg gttgggattg cggatagtta gggttacctc tgaatcgtgt agcttttatg 84 0 

agagcagctg tgcaagtgaa tccacattaa tgccttgtcg tggtgccatt cccagcgcct 900 

gacgatacgc tcttctattg tcttattctg gcaggttttg acgttttaaa ttttttaaag 960 
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aaattttatt ccttggacca aaaggtttgg 
ttttgagtgt ccagaggaaa cagaaaggaa 
ctgtgcgagc ttctttctgt gtatatattt 
tcccgacaga acatcatgtg agatttcttt 
aaaaaaaggt tttgaaaatg ttttcttgta 
tttaatcact cgaaatggaa ttatattgtg 
agcttctgaa atcaaaaaaa aaaaaaaaaa 

<210> 73 
<211> 928 
<212> DNA 

<213> Homo sapiens 



ttaaccaccc ccctcttact tgctttcaca 1020 
tgagtgtgtg acgttgctgc acgcctgact 1080 
tgttttattt ttttccgtgt atatttttaa 1140 
aaaatggatt aaacgatttc ttcagcctga 1200 
gttttgtttg gttctaaaca acaaataggt 1260 
tattcattga ataaattttt tttgaaagta 1320 
aaaaaaaaaa a 1361 



<400> 73 

cagcaatggc agcatctgcc 
gtcaaaagtt ctcttgtcca 
ggtgccagag atagcacaca 
agagtggaca caaaaatatg 
aagagaagct ggcagagagg 
agagcatcat ctgttcttca 
tggtgccatt ttcagcaatt 
accattgttg ttatgatctg 
tcagtttgtc tgctggtctc 
aatggtgctg ctgcccatga 
accctttgcc ttttagaact 
cgcacctcat ctgctgcaga 
gggaacagtg tcactgggaa 
cagtgccacg tggtgaattt 
tcaaggatac aaaggcacat 
agagcaaaat tttgaaaacc 

<210> 74 

<211> 1186 

<212> DNA 

<213> Homo sapiens 



ttgatatcct gcggtctcag 
tctgctcgct gctctgcgac 
cctacaaggc cgacagagag 
ctatgtaagt gccttggagg 
tcttccctta aaactttggg 
aacaaatgtt ggtcacccac 
acggctttga cagtgccacc 
cagtcttcct ggtgacactg 
ttggggggcc aggcctgcac 
tggtaccaca ccagggcctc 
cagtgccatc ctgggtgccc 
accacatcct gaggagtctc 
gtgaaggcct agccctgtgg 
tctcgccttc acaccaagaa 
aacamcccca taagragatg 
tctaggag 



tggtctccag cgttgactgt 60 
cccaaccccg atgaccccct 120 
aagtacaaca gactagcaag 180 
ttttacatga gacactgtcc 240 
ctgttggctg agccattcaa 300 
tctctccagc tgcagcatgt 360 
tctttgatgc caaatcagca 4 20 
gaatctctct ctctgccgcc 480 
gtctctccta cccggcctca 54 0 
agcctggccc ctcaccacat 600 
agggcagarc aggctttgtt 660 
agcttatcct ggagggaatt 720 
cttccaccag tctcctcctg 780 
agcagcaaag tggaaaattt 84 0 
attaaggttt tttagaagca 900 

928 



<400> 74 

gcggacgcgt gggcagcccg 
agaccgacct tgaccgccca 
ccgagctccc ggggcccttt 
tggccgtgga ggtgaaggta 
agctgacctg cacctacagc 
tgcagcctgg gaaacccatc 
tgtatccaac tggttctaag 
gggtggccac actgaaactg 
aagtcaacaa cccaccagat 
tggttccccc cagtaatccc 
ctgcactgag atgcagctct 
ttggaacttt tcctacacct 
tcattctcac caacctctcc 
agatgggcag tgcatcctgt 



ggcggctgcc cttgggtgct 
cctggcagga gcaggacagg 
ctctgcgggg ccctgctagg 
cccacagagc cgctgagcac 
acgtcggtgg gagacagctt 
tctgagtccc atccaatcct 
tcaaagcggg tcagcctgct 
actgacgtcc acccctcaga 
ttctacacca atgggttggg 
ttatgcagtc agagtggaca 
tccgaggggg ctcctaagcc 
tctcctggca gcatggttca 
ctgacctcct cgggcaccta 
gagctgaccc tstctgtgac 



cccttccctg cccgacaccc 60 
acggccggac gcggccatgg 120 
cttcctgtgc ctgagtgggc 180 
gcccctgggg aagacagccg 240 
cgccctggag tggagctttg 300 
gtacttcacc aatggccatc 360 
tcagaacccc cccacagtgg 420 
tactggaacc tacctctgcc 480 
gctaatcaac cttactgtgc 540 
aacctctgtg ggaggctcta 600 
agtgtacaac tgggrgcgtc 660 
agatgaggtg tctggccagc 720 
ccgctgtgtg gccaccaacc 780 
cgaaccctcc caaggccgag 840 
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tggccggagc tctgattggg gtgctcctgg gcgtgctgtt gctgtcagtt gctgcgttct 900 

gcctggtcag gttccagaaa gagaggggga agaagcccaa ggagacatat gggggtagtg 960 

accttcggga ggatgccatc gctcctggga tctctgagca cacttgtatg agggctgatt 1020 

ctagcaaggg gttcctggaa agaccctcgt ctgccagcac cgtgacgacc accaagtcca 1080 

agctccctat ggtcgtgtga cttctcccga tccctgaggg cggtgagggg gaatatcaat 1140 

aattaaagtc tgtgggtacc aaaaaaaaaa aaaaaaaagt cgacgc 1186 

<210> 75 
<211> 933 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc feature 
<222> (791) 

<223> n equals a,t,g, or c 
<220> 

<221> misc feature 
<222> (794) 

<223> n equals a,t,g, or c 
<400> 75 

gtctggatca tattgtagat aaagtaaaag aatgtgtgga tcatttaagt agagatgagg 60 
atgaagagaa actggtagcc tcactatggg gagcagagag atgtttacga gttttagaaa 120 
gtgtaactgt gcataatccc gaaaatcaaa gctacttgat agcatataaa gattcccaac 180 
ttattgtttc atcagctaaa gcattacagc attgtgaaga actgattcag cagtacaacc 240 
gtgctgagga cagcatatgc ttagctgaca gtaagcctct gcctcaccag aatgtaacta 300 
accatgtagg caaagcagtg gaggactgca tgagggccat catcggggtg ttgcttaatt 360 
taactaatga taatgagtgg ggcagcacca aaacaggaga gcaggacggt ctcataggca 420 
cagcgctgaa ctgtgtgctt caggttccaa agtacctacc tcaggagcag agatttgata 4 80 
ttcgagtgct gggcttaggt ctgctgataa atctagrgga gtatagtgct cggaatcggc 540 
actgtcttgt caacatggaa acatcgtgct cttttgattc ttccatctgt agtggagaag 600 
gggatgatag tttaaggata ggtggacaag ttcatgctgt ccagctttag tgcagctatt 660 
ccttgagcga gagcgggcag cccagctagc agaaagtaaa acagatgagt tgatcaaaga 720 
tgctcccacc actcagcatg ataagagtgg agagtggcaa gaaacaagtg gagaaataca 780 
gtgggtgtca ntgnaaaaga ctgatggtac agaagagaaa cataagaagg aggaggagga 840 
tgaagaactt gacctccaat aaaggtatat ttactttgaa tggtgtattt aaattgaaga 900 
tagtggtttg attttgtttt tttcctccaa acc 933 

<210> 76 

<211> 1964 

<212> DNA 

<213> Homo sapiens 

<400> 76 

ggtttggcag ggcggggcgc ctcgcgaaga tggtggcgcg cgtggcgtgt ggctcccgtc 60 
gtctggccaa gtctcagcgc agcgcaccgg ccggcgtctc gttggcctgg agcccacacc 120 
caccgggtcc ctgaccccgc gccccccgcg cccggttccc ggcatgcctc gcgcccgtaa 180 
gggcaacacg ctccggaagg gtggtcagcg ccgtggagga ggtgcccgga gcagtgccca 240 
agctgactcg ggttccagtg acgatgaggc agccagtgag gcccgcagca ccgccagtga 300 



